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The fast lane is fast 


O ur new Tlirbo 
Pascal® 4.0 is so 
fast, it’s almost 
reckless. How fast? 

Better than 27,000 lines 
of code per minute. That’s 
much faster than 3.0 or 
any other Pascal compiler 
and the reason why you 
need 4.0 today. 

Pascal. The fastest 
and the best. 

If you’re just now 
learning a computer lan¬ 
guage, learn Pascal. If 
you’re already program¬ 
ming in Pascal, you’re 
programming with a 
winner because Pascal is 
the worldwide language 
of choice. Pascal is the 
most popular language 
in university computer 
science classes and with 
computer enthusiasts 
who appreciate Pascal’s 
modern programming 


structure. It’s powerful, 
coherent, easy to learn 
and use—and with Turbo 
Pascal 4.0—faster than 
ever before. 

Turbo Pascal: 
Technical excellence 

Commitment to tech¬ 
nical excellence and 



superiority also means 
commitment to detail, 
however painstaking, and 
that takes time. 4.0’s pre¬ 


decessor, Turbo Pascal 
3.0 is the worldwide 
standard, and with 'Ihrbo 
Pascal 4.0, we’ve bet¬ 
tered that standard. 4.0 is 
clearly the world’s fastest 
development tool for the 
IBM® PS/2 series, PC’s 
and compatibles—and the 
world’s favorite Pascal 
compiler. 

4.0 breaks the 
code barrier 
No more swapping 
code in and out to beat 
the 64K code barrier. 
Designed for large pro¬ 
grams, Turbo Pascal 4.0 
lets you use all 640K 
memory in your compu¬ 
ter. You paid for all that 
memory, now you can 
use it freely. 


For the IBM PS/2 and the IBM and 
Compaq families of personal computers 
and all 100% compatibles. 



Vl?Ct 

n -f I want to upgrade to Hirbo Pascal 4.0 
M- JLJ • and the 4.0 Toolboxes 

Registered owners have been notified by mail. If you are a registered Turbo Pascal user and 
have not been notified of Version 4.0 by mail, please call us at (800) 543-7543. lb upgrade if 
you have not registered your product, just send the original registration form from your manual 
and payment with this completed coupon to: 


Pascal 4.0 Upgrade Dept. 
Borland International 
4585 Scotts Valley Drive 
Scotts Valley, CA 95066 


Name_ 

Ship Address _ 

City_State 

Zip_Telephone ( ) _ 


PTJ 1/88 

This offer Is limited to one upgrade per valid registered product. It is good until June 30,1988. Not good with any other offer from Borland. 

Outside U.S. make payments by bank draft payable in U.S. dollars drawn on a U.S. bank. CODs and purchase orders will not be accepted by Borland. 
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ter than ever before! 



4.0 uses logical 
units for separate 
compilation 


Pascal 4.0 lets you 
break up the code gang into 
“units,” or “chunks.” These 
logical modules can be 
worked with swiftly and 
separately—so that an 
error in one module is 
seeable and fixable, and 
you’re not sent through all 
your code to find one error. 
Compiling and linking these 
separate units happens in a 


flash because your compil¬ 
ing horsepower is better 
than 27,000 lines a min¬ 
ute.* And 4.0 also includes 
an automatic project Make. 

4.0 , s cursor 
automatically lands 
on any trouble spot 

4.0’s interactive error 
detection and location 
means that the cursor 
automatically lands where 
the error is. While you’re 
compiling or running a 
program, you get an error 
message at the top of your 
screen and the cursor flags 
the error’s location for you. 

4.0 gives you an 
integrated program¬ 
ming environment 

4.0’s integrated environ¬ 
ment includes pull-down 
menus and a built-in editor. 
Your program output is 



Please check box(es) 

Sugg. Retail 

Upgrade Price f 

□ 

Turbo Pascal 4.0 Compiler 

$ 99.95 

$ 39.95 

□ 

Turbo Pascal Tutor 

69.95 

19.95 

□ 

Turbo Pascal Database Toolbox 

99.95 

29.95 

□ 

Turbo Pascal Graphix Toolbox 

99.95 

29.95 

□ 

Turbo Pascal Editor Toolbox 

99.95 

29.95 

□ 

Turbo Pascal Numerical Methods Toolbox 

99.95 

29.95 

□ 

Turbo Pascal Gameworks 

99.95 

29.95 


Serial No. 


Total product amount $ _ 

CA and MA residents add sales tax $ _ 

In US please add $5 shipping and handling for 

each product ordered $ _ 

Outside US please add $10 shipping and 

handling for each product ordered $ _ 

Total amount enclosed $ _ 

Please specify diskette size: □ 5V4" □ 3te" 

Payment: □ VISA □ MC □ Check □ Bank Draft 
Credit card expiration date:_/_ 

Card # I 1 I I I I I I I I I I I 1 1 I 1 I I 

tTo qualify for the upgrade price you must give the serial number of the equivalent product you are upgrading. PTJ 1/88 


automatically saved and 
shown in the output 
window. You can Scroll, 

Pan, or Page through all 
your output and know 
where everything is all the 
time. Given 4.0’s integra¬ 
tion, you can edit, compile, 
find and correct errors—all 
from inside the integrated 
development environment. 

You’ll never lose your 
mind, because 4.0 
never loses your place 

Whenever you re-load 4.0, 
it remembers what you and 
it were doing before you 
left. It puts you right back 
in the editor with the same 
file and in the same place 
as you were working last. 


•Run on an 8 MHz IBM AT. 

**lf within 60 days of purchase this product does not perform in 
accordance with our claims, call our customer service department, 
and we will arrange a refund. 

All Borland products are trademarks or registered trademarks of 
Borland International, Inc. Other brand and product names are 
trademarks or registered trademarks of their respective holders. 
Copyright © 1987 Borland International, Inc. Bl 1159A 

























Now’s the time 
for a fast decision: 
Upgrade now to 4.0! 


Compatibility with 
Turbo Pascal 3.0 

We’ve created 4.0 to 
be highly compatible with 
version 3.0 and included a 
conversion program and 
compatibility units to help 
you convert all your 3.0 
programs to 4.0. 

Highlights of 
Borland’s new 
Ihrbo Pascal 4.0 

■ Compiles 27,000 lines 
per minute 

■ Supports >64 K programs 

■ Uses units for separate 
compilation 

■ Integrated development 
environment 


■ Interactive error 
detection/location 

■ Includes a command line 
version of the compiler 

4.0 also 

■ Saves output screen in a 
window 

■ Supports 25, 43 and 50 
lines per screen 

■ Generates MAP files for 
debugging 

■ Has graph units including 
CGA, EGA, VGA, MGGA, 

3270 PC, AT & T 6300 & 
Hercules support 

■ Supports extended data 
types (including word, long 
integers) 

■ Does smart linking 

■ Comes with a free revised 
MicroCalc spreadsheet 
source code 

4.0 is all yours for only $99.95 


Sieve (25 iterations) 



Turbo Pascal 4.0 

Turbo Pascal 3.0 

Size of Executable File 

2224 bytes 

11682 bytes 

Execution speed 

9.3 seconds 

9.7 seconds 


Sieve of Eratosthenes, run on an 8MHz IBM AT 

Since the source file above is too small to indicate a difference in compilation speed we compiled our G0M0KU program from Turbo Gameworks to give 
you a true sense of how much faster 4.0 really is! 

Compilation of GO.PAS (1006 lines) 



Turbo Pascal 4.0 

Turbo Pascal 3.0 

Compilation speed 

2.2 seconds 

3.6 seconds 

Lines per minute 

27,436 

16,750 


go pas compiled on an 8 mhz ibm at 60-Day Money-Back Guarantee * * 



BORLAND 

INTERNATIONAL 


For the dealer nearest 
you or to order call 

( 800 ) 543 - 7543 . 
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FOR SYSTEMS DEVELOPERS AND INTEGRATORS 


COVER SUITE: OS/2 
ALTERNATIVES 


The dilemma so far 
has been whether to 
stick with DOS or go 
with OS/2. Other 
viable choices may 
test your operating- 
system loyalty. 

Cover illustration • 
Leslie Cabarga 


CHOOSING AN OPERATING SYSTEM 

ED McNIERNEY 

Nearly everyone agrees that DOS lacks many standard operating- 
system features—multitasking, large address space, multiuser 
support, realtime capacity, increased memory, graphics and 
communications support, and applications availability. But, 
then, neither does OS/2. What are the alternatives? How do you 
choose among them? 


386 OPERATING ENVIRONMENTS 

ED McNIERNEY 

On its own, DOS is a lame-duck ruler, and its heir-apparent, 
OS/2, is not quite ready to assume the throne. Many other 
candidates are in the running to take control of parts of the 
kingdom. We look at four: Concurrent DOS 386 from Digital 
Research, PC-MOS/386 from The Software Link, Windows/386 
from Microsoft, and DESQview from Quarterdeck. 


THE DOS-UNIX UNION 

WILLIAM TROPP and STEPHEN WRIGHT 
Also in the running is UNIX. Giving UNIX a boost is Locus 
Computing’s DOS Merge 286, which allows users to boot up 
UNK in protected mode while executing DOS in real mode. 


50 


60 


78 


OUTFITTING OUR COLUMNS 

We welcome a new columnist to our pages this 
month. Peter Coffee will focus on the logistics 
and problems of delivering the appropriate 
products to the end user. Coffee brings an 
eclectic mix of talents to his column. He is an 
in-house consultant in AI applications, 
distributed computing, and data analysis for an 
aerospace firm and is managing partner for 
SolveWare, a software development and consulting company. In his spare 
time, Coffee teaches information systems management and expert systems 
at Pepperdine and UCLA, serves as an officer of the PC Professionals 
Association, and is a member of the ANSI committee for standardizing 
LISP. His column, Outfitting the End User, begins on page 171. 
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LOCAL AREA 
NETWORKS 


COMPUTER 

SYSTEMS 


MAINFRAME 

CONNECTIONS 


APPLICATIONS 

DEVELOPMENT 


LAN SECURITY 

ART KRUMREY 

How safe from theft and tampering are the data on local area 
networks? Not safe enough for many corporate environments. 
The very innovations, such as gateways and bridges, that have 
aided the ways PC can share data have also multiplied security 
risks. What are the risks and how can they be avoided? How 
secure are today’s LAN operating systems? A look at Novell 
NetWare and IBM PC LAN provides some answers. 


ACCELERATING TO THE 386 

KENT QUIRK 

Trading in your 286 machine for a 386 is not the only road to 
faster computing; 386 add-in boards can take you there for less 
cost. Among the boards available today are American Computer 
and Peripheral’s 386 Turbo, ARC’S PC-ELEVATOR 386, Intel’s 
Inboard 386/AT, and Orchid’s Jet 386. We take each one on a 
test drive in an early-model AT. 


COBOL IN A PC SETTING 

MARY DEWOLF 

Mainframe programmers working on PCs may find themselves 
in familiar territory with Micro Focus COBOL Workbench, 
which extends ANSI-74 COBOL for use in the interactive 
environment of the desktop world. COBOL Workbench 
encourages offloading mainframe development and porting 
existing mainframe applications to the PC in addition to being 
an effective language in its own right for PC applications. 


MEASURING NUMERICAL ACCURACY 

JIM ROBERTS 

There is more to a good compiler than speed and efficiency. 

For numeric computations, accuracy is essential. A wrong 
result is still wrong no matter how fast it is calculated. Yet most 
compiler benchmarks dwell on speed and code size. For this 
reason, PC Tech Journal publishes a test for computational 
accuracy. It works across several different languages. We try it 
out on C, BASIC, FORTRAN, and Pascal compilers. 
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Software Tools 


For Programmers & Non-Programmers 


Get ‘State of the Art’ performance 
and save valuable time with these 
high quality utilities! 

Opt-Tech Sort™ 

Opt-Tech Sort is a high performance Sort/Merge/Select 
utility. It can read, sort and write a file faster than most 
programs can even read the data. Example: 1,000 
records of 80 bytes can be read, sorted and a new file 
written in less than 10 seconds (IBM XT). Opt-Tech Sort 
can be used as a stand-alone program or called as a 
subroutine to over 25 different programming languages. 

All the sorting, record selection and reformatting facilities 
you need are included. A partial list of features includes: 
The ability to process files of any size. Numerous 
filetypes are supported including Sequential, Random, 
Delimited, Btrieve, dBASE II & III and many others. Up 
to 10 key fields can be specified (ascending or descend¬ 
ing order). Over 16 different types of data supported. 
Powerful record selection capability allows you to specify 
which records are to be included on your output. Record 
reformatting allows you to change the structure of your 
output record and to output special fields such as record 
numbers for use as indexes. 

MS-DOS $149. ★ NEW ★ Xenix $249. 

★ NEW ★ A n l S no UaIhtm *new* 
VERSION neip VERSION 

On-Line Help allows you to easily add “Help Windows” 
to all your programs. On-Line Help is actually two help 
packages in one. You get BOTH Resident (pop-up) and 
Callable Help Systems. 

The resident version allows you to add help to any 
system. Your Help System is activated when the “Hot 
Keys” that you specify are pressed. You can then chain 
between help windows in any manner you desire. 


The callable version allows you to easily display help 
windows from your programs. A simple call to the help 
system makes the window appear. The original screen 
is automatically restored when the help window is 
cleared. On-Line Help is callable from over 20 different 
languages. 

You have full control over the help window content, size, 
color and location. 

MS-DOS $149. Demo $10. (apply toward purchase). 


Scroll & Recall™ 

Scroll & Recall is a resident screen and keyboard 
enhancement. It allows you to conveniently scroll back 
through data that has gone off the top of your display 
screen. Up to 27 screens of data can be recalled or writ¬ 
ten to a disk file (great for documenting systems opera¬ 
tions). Also allows you to easily recall and edit your 
previously entered DOS commands without retyping. 
Scroll & Recall is very easy to use. It’s a resident utility 
thafs always there when you need it. MS-DOS $69. 

Visa, M/C, AMEX, Check, Money Order, COD 
or Purchase Orders accepted. 

To order or to receive additional information just call 
and receive immediate highly qualified attention! 

Opt-Tech Data Processing 

P.O. Box 678 — Zephyr Cove, NV 89448 
^_ (702) 588-3737 _ y 
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Periscope'Power 



■■■Keeps you going full steam ahead when other 
debuggers let you down! With four models to pick 
from, you’ll find a Periscope that has just the 
power you need. 

Start with the model that fits your current needs. If you 
need more horsepower, upgrade for the difference in 
price plus $10! 

When you move to another Periscope model, don’t 
worry about having a lot to learn... Even when you move 
to the most powerful model, Periscope III, an extra dozen 
commands are all that’s involved. 

A Periscope I user who recently began using 
Periscope III writes, “I like the 
fact that within the first half 
hour of use I was debugging my 
program instead of learning to 
use the debugger ” 





Periscope software 
& 200+ page 
manual 


■ Periscope’s software is solid, comprehensive, and 

flexible. It helps you debug just about any kind of program you can 
write... thoroughly and efficiently. 

Periscope’s the answer for debugging device-drivers, memory-resident, non-DOS, 
and interrupt-driven programs. Periscope works with any language, and provides 
source and/or symbol support for programs written in high-level languages and 
assembler. 

■ Periscope’s hardware adds the power to solve the 
really tough debugging problems ■ The break out switch lets 

you break into the system any time. You can track down a bug 
instantly, or just check what’s going on, without having to 
reboot or power down and back up. That’s really useful when 
your system hangs! The switch is included with Periscope I, 
Periscope II, and Periscope III. 

Periscope I has a board with 56K of write-protected RAM. 
The Periscope software resides 
in this memory, safe from run- Periscope i Board 

away programs. DOS memory, 
where debugger software 
would normally reside, is 
thus freed up for your program. 

Periscope III has a board with 64K of 
write-protected RAM, which performs the 
same function as the Periscope I protected 
memory. AND... 

The Periscope III board adds another powerful dimension to your 
debugging. Its hardware breakpoints and real-time trace buffer let you track down 

bugs that a software- 
oriented debugger would 
take too long to find, or 
can’t find at all! 

Periscope III Board 



Periscope Break-Out 
Switch 




What Periscope Users 
Like Best: 

“I like the clean, solid design and the crash 

recovery." p er iscope I user 

“I like the ability to break out of (a) locked 
up system! Periscope II user 

“I am very impressed with Periscope II-X 
... it has become my ‘heavy duty’ debugger 
of choice, especially if I need to work on a 
memory resident utility or a device driver.” 

Periscope II-X user 

. . Periscope III is the perfect answer to 
the debugging needs of anyone involved in 
real-time programming for the PC . . . The 
real time trace feature has saved me many 
hours of heartache already.” 

Periscope III user 

■ Periscope I includes a half-length 
board with 56K of write-protected RAM; 
break-out switch; software and manual for 
$345. 

■ Periscope II includes break-out switch; 
software and manual for $175. 

■ Periscope II-X includes software and 
manual (no hardware) for $145. 

■ Periscope III includes a full-length 
board with 64K of write-protected RAM, 
hardware breakpoints and real-time trace 
buffer; break-out switch; software and 
manual. Periscope III for machines run¬ 
ning up to 8 MHz is $995; for machines 
running up to 10 MHz, $1095. 

REQUIREMENTS: IBM PC, XT, AT, or close 
compatible (Periscope III requires hardware 
as well as software compatibility); DOS 2.0 or 
later; 64K available memory; one disk drive; 
an 80-column monitor. 

Call us with your questions. We’ll be happy 
to send you free information or help you 
decide on the model that best fits your 
needs. 

Order Your Periscope, 
Toll-Free, Today! 

800 - 722-7006 

MAJOR CREDIT CARDS ACCEPTED 


The 

PERISCOPE 

Company, Inc. 


1197 PEACHTREE ST. 
PLAZA LEVEL 
ATLANTA, GA 30361 
404/875-8080 
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MAXIMUM PERFORMANCE. . 


Unleash The Power Of The 386! 


Concurrent DOS uses the potential of the 386, offering 
DOS compatibility, combined with multitasking for 
single-user, and multiuser environments. Up to ten users 
can share the resources of a single system through 
simple, easy-to-connect, serial terminals as configured . 
More users can be added by purchase of a Concurrent 
DOS System Builder’s Kit. Multiuser, Multitasking 
Applications can be designed using the Concurrent DOS 
Programmer’s Toolkit. 


MAXIMUM COMPATIBILITY. . 

Runs Concurrent DOS Multitasking 
Applications And All The Popular PC 
DOS Applications. 

The applications running on your current system 
(Lotus® 1-2-3®, dBase®111, WordPerfect® and many 
more) are still useable and don’t have to be replaced 
with “work-alikes” or “compatibles”. Concurrent DOS 
386 contains windowing capabilities allowing up to four 
of these applications to run from the primary system 
console. Concurrent DOS will also allow popular DOS 
applications to be run from serial terminals. 
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REQUIREMENT 


;tory 

PRINTER 


ON SPEC REMOTE LINK 
ON SPEC REMOTE SUPPORT 
FOXBORO SPEC 200 MICRO/ON SPEC 

Information Products, Inc. 

NTORY MANUFACTURING 

Jnc. 

gGRATED MANUFACTURE 
MATERIALS 


Micro Resources 

MICRO RESOURCES SYSTEM MENUS 
MICRO RESOURCES'* WYSE” PAC 

Newj^eration Systems, Inc. 

EE 

SPEED BACK-UP/RESTORE 
-COMPUPRO UTILITY PACKAGE 
-NT DOS PROGRAMMER 
pLS 
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MPILER 


[INGC 

JFN DEBUGGER 
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tanning Corporation 
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Me Software, 
‘INCOME Il-Blll 
‘INCOME ll-JOf 
PROGRESS * 
‘INCOME ll-MAl 
REQUIREMEN' 
‘INMASS-JOB C 
PROGRESS 


DATA BASE 

Ansa Software 

PARADOX 

Data Access Corporation 

‘DATA FLEX 

Qne International 

Q PRO 4 

Unlimited Processim 

‘TEAM-UP 

DENTAL 

Articulate Publications 

DENTALIS-DENTAL OFFICE 

Data Modes, Inc. 

DENTAL PATIENT ACCOUNTING" 

Digital Software Corporation 

PAS-3 PLUS-DENTAL BILLINi 

Professional Economics Bu 
Inc. 

ASYDENT 

Raynbow Technoloi 

DENTIQUE 

Systems Plus, Inc. 

DDS-MEDICAL MANAGER 

DESKTOP PUBLISHING 

Xerox Corporation 

XEROX VENTURA PUBLISHER EDITION 
XEROX DOCUMENTER 

EDUCATION/SCHOOLS 

Barden & Associates, Inc. 

TRAINING PAC 

W.L. Slaughter & Associates 

SCHOOL MANAGEMENT SYSTEM 

The Williamson Group 

MICRO-ALUM/ALUMNI DEVELOPMENT 
SYSTEM 

MICRO-ADMIT/ADMISSIONS OFFICE 
SYSTEM 

APPLY/COLLEGE GUIDANCE OFFICE 
SYSTEM 


Micro Management 

JOB COST 

Realworld Corporation' 

JOB COST 

LABORATORY MANAGI 

Genlex, Inc. 

GEN LAB-TEST LABORATORY 


Data Modes, lnc> 

PATIENT ACCOUNV 

Dataforms, Inc. 

AUTOMATED MATERIALS MANAGEMENT 

Digital Software Corporation, Inc. 

PAS-3 PLUS-MEDICAL BILLING SYSTEM 


3 ITAL RESEARCH PASCAL/MT +™ 
fAL RESEARCH PL/1™ 

*AL RESEARCH FORTRAN 77™ 

Research assembler plus 


ir Systems 

MARSHAL PASCAL 

Manx Software Systems, Inc. 

‘AZTEC-C 

Minnow Bear Computer 

CBS TOOLS (CB-86) 

CBS MANAGER (CB-86) 

CBS XREF (CB-86) 

MB PASLIB (PASCAL MT+J 
MB + TOOLS (PASCAL MT + j 

O’Hanlon, Inc. 

DATA BASE SOLUTION 
CLASSIC SOLUTION 

PROJECT MANAGEMENT 


MINIMUM INVESTMENT. . . 

Migrate to the Multiuser World With Minimum 
Investment! 

Protect your development investment with easy 
migration within the Intel® microprocessor family. Plus, 
a library of Concurrent DOS multiuser applications 
already exists to meet the diverse requirements of many 
user environments. From medical practices to manu¬ 
facturing floors, the price/performance capabilities of 
Concurrent DOS 386 are readily available. 

Minimize your investment in software, training, and 
support, while you take advantage of the latest 
hardware/software/system technologies with Concurrent 
DOS 386. Unleash Concurrent DOS 386 and discover 
the operating system that puts power at your fingertips! 


SPECIAL FEATURES 

• PC DOS 3,3 Compatible 

• Full support of all models of IBM® Personal 
System/2™ Series. 

• True Multitasking With Simultaneous Execution 

• Supports Multiusers Sharing Built-In Networkable Resources 

• User-Friendly 

• Easy to Install and Use 

• Up to 255 Simultaneous Tasks 

• Support for Large Memory Systems 

• Over 1000 Business Solutions Available Worldwide 

• Full Complement of Development Tools Available 

• Three Times Faster Screen I/O Than MS® -DOS 

• Serial Port Configurability Up to 38.4K Baud 

m DIGITAL RESEARCH* 


Concurrent is « trademark, and Digital Research and the Digital Research logo are registered trademarks of Digital Research Inc. IBM is a registered trademark and Personal System/2 is a 
trademark of International Business Machines Corporation. Other products and companies mentioned are trademarks, registered trademarks or trade names of their respective companies. 
Copyright © 19U7 Digital Research Inc. All rights reserved. 
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Btrieve 

ffcfl m 






We’ve spent years developing our 
file manager so you won’t have to. 


You could invest hundreds of programming 
hours writing a file management system for your 
next application 

Or you could simply invest in Btrieve? 

And get all the file handling functionality you need, 
through subroutine calls from your favorite 
programming language. 

Portable. Write your application once. 
Wherever Btrieve runs, your application will run, 
whether in a single user or multiuser environment. 
In fact, Btrieve is the standard access to NetWare? 

Fast. Witten in assembly language, Btrieve 
uses b-tree indexing algorithms with caching 
and automatic balancing for fast, efficient file 
management. 

Safe. Btrieve is the only fault tolerant file 
manager with built-in file recovery. In the event 
of a system or power failure, your database is 
protected. 

Flexible. Develop applications with the 
capabilities you need most. Like 255 open files, 
unlimited records per file, 24 indexes per file, and 


a maximum file size of up to four gigabytes. You 
can access Btrieve from BASIC, C, Pascal, 
COBOL and others. 

Invest in Btrieve. At just $245 for single user 
and $595 for multiuser, it’s a small price to pay for 
all the file manager you’ll ever need.* And you’ll 
never pay royalties on the applications you devel¬ 
op. To find out more, see your authorized Novell 
reseller, or call (512) 346-8380. 

For more information, call from your modem 
1-800-444-4472 (8 bit, no parity, 1 stop bit) and 
enter the access code NVBT3. 



For software solutions, 
you should be seeing red. 


^Suggested retail price (US dollars) ©1987 Novell, Inc., World Headquarters, 122 East 1700 South, Provo, Utah 84601 (801) 379-5900 

Requires PC-DOS or MS-DOS 2.X, 3.X or Xenix. 
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Systems Perspective 

Compelling Issues 

The wait continuesfor an application that will do for OS/2 what 
Lotus 1-2-3 did for DOS. Until then, OS/2 will have competition. 


JULIE ANDERSON 



A pplications sell operating systems. 

Users choose the applications 
JL a they need and those decisions 
drive the choice of operating system. In 
the world of desktop computing, that 
operating system has, without question, 
been DOS—until now. 

Whether OS/2 can win this same 
level of industry acceptance is debata¬ 
ble. Other operating systems and envi¬ 
ronments have sprung up that have 
won the respect of users and develop¬ 
ers alike, but the trouble is that no one 
environment seems poised to deliver 
all that we require. These other con¬ 
tenders for that crown are the subject 
of this month’s cover suite. 

Starting with “Choosing an Operat¬ 
ing System” on page 50, we look at the 
features of operating systems that users 
and developers should consider before 
making their selection. In “386 Operat¬ 
ing Environments” on page 60, we ex¬ 
amine four possible candidates: two 
complete operating systems—Digital 
Research, Inc.’s Concurrent DOS 386 
and The Software Link’s PC-MOS/386— 
and two 80386 control programs— 
Quarterdeck’s DESQview and Microsoft 
Windows/386. Finally, “The DOS-UNIX 
Union” on page 78 reviews Locus Com¬ 
puting’s DOS Merge 286, which creates 
a hybrid DOS-UNIX environment. 

In all cases, we found advantages 
to praise and shortcomings to disclose. 
None of these environments enjoys 
wide industry acceptance, and none of¬ 
fers everything a developer craves: 
multitasking within and between pro¬ 
grams, interprocess communications, 
unrestricted execution of multiple DOS 
applications, and access to the 386’s flat 
address space. But neither does OS/2. 

Industry acceptance may be the 
most important “feature” of an operat¬ 
ing system. How DOS attained its envi¬ 
able position as the most popular oper¬ 
ating system is a simple story that 
began when IBM decided to market 
DOS for its personal computer. IBM’s 


backing alone does not guarantee an 
operating system’s success—witness 
the commercial failure of TopView— 
but it does lend a high degree of cred¬ 
ibility and respectability to a good 
product. (IBM also markets XENIX for 
the PC, but this is more suited to de¬ 
veloping and running special-purpose 
vertical applications.) 

More important to DOS’s success 
were the development efforts of one 
brilliant team at Lotus who created 
what has come to be known as a com¬ 
pelling application —one that improves 
productivity so dramatically that it 
alone justifies the cost of the computer 
(and the operating system). 

As the success of Lotus 1-2-3 grew, 
other developers, confident that the 
application, and therefore that DOS, 
would be found on most desktops, de¬ 
veloped their perhaps less compelling, 
but still useful, applications on DOS. 
The symbiosis of applications and the 
operating system fed upon itself; as 
more applications were developed, 
more copies of DOS were sold, and 
more applications were developed. 

The acceptance of OS/2 may not 
be as simple a tale to tell. It is still 
early, but we have yet to see that com¬ 
pelling application, and we may not see 
it for some time. To be compelling, 


the application must run only on 
OS/2—that is, it must exploit features 
found only on OS/2. In other words, 
OS/2 must be a compelling operating 
system for the developer. 

True, OS/2 frees developers from 
the inadequacies of DOS, but OS/2 has 
its own inadequacies, tied to the infe¬ 
rior operating system support delivered 
by the 286 processor and OS/2’s inabil¬ 
ity to exploit the 386. In this imperfect 
world, each alternative operating envi¬ 
ronment offers at least one compelling 
feature, but each has drawbacks, too. 

With no clear winner among oper¬ 
ating systems, developers are hedging 
their bets. Although many are convert¬ 
ing to OS/2, they are not fully exploit¬ 
ing OS/2’s features—at least not mul¬ 
titasking within a program, which is a 
perfect opportunity for performing 
background tasks within an application. 
For example, the first release of Ansa’s 
Paradox for OS/2 has no internal mul¬ 
titasking. If a user wants to run a re¬ 
port while updating a database, Ansa 
recommends running a second copy of 
Paradox and letting its multiuser fea¬ 
tures manage any contention for data. 

Without capitalizing on the fea¬ 
tures of OS/2, an OS/2 application is 
really no different than the DOS ver¬ 
sion of that application. Ansa, now 
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FINALLY! 


SYSTEMS PERSPECTIVE 


EASYFLOW 

An on-screen flowchart processor that knows about flowcharts - not just 
r\ another ' ‘screen draw" program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 

► Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

► Fast: Written in assembly language for speed. 

► Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? £ 4 svFtowr automatically breaks the chart up & prints it in page size pieces. 

► Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

► User friendly: Don’t take our word for it. PC Magazine* says "EasyFlow lives 
up to its name. It’s hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts”. 

► Mouse: Optional but fully supported. 

► It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

► It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

► It works: We are contractually prevented from mentioning the name of the “big 
eight” accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow. 

► Rush delivery: Order by noon today (eastern time) and we’ll have it to you by 
courier tomorrow**. Rush delivery charge is $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

► Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFlow works on IBM PC’s, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.O., cheque, VISA, Mastercard or Company PO. 

* March 10, 1987 issue, page 278. 

Rush orders are shipped by Purolator Courier and normally arrive the next business day to most locations. 
Remote destinations take longer. 


Mailroom 
sends to 
central files 
by 9am 



Central files: 
complete 
"Lost Order" 
form 


In addition to logging 
the complaint» the searc 
unit copies the complain 
for managers as uell* 


The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavenTree Software Limited 

PO Box 1093-N 

Thousand Island Park, NY 13692 


Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext 48 
Telefax(G3): (613)544-9632 


owned by Borland, is developing four 
versions of Paradox, all with similar 
feature sets. Besides DOS and OS/2 
versions, Paradox will run on UNIX; 
and Paradox/386, written with Phar 
Lap’s DOS Extender, will run on a 
386 concurrently with other DOS pro¬ 
grams under DESQview/386. Similarly, 
Lotus is developing 1-2-3 release 3 0 
to run on both DOS (using expanded 
memory) and OS/2. Both versions 
will deliver the same features to 
the end user. 

Certainly, neither of these applica¬ 
tions compels a move to OS/2. While 
no compelling application has yet ma¬ 
terialized, many developers are poised 
and ready to follow in its wake should 
it appear. For now, many users may 
feel they want to buy a 386 machine, 
but stay with DOS applications. 

NEW TECH FEATURES 

With this issue, I am happy to release 
an enhanced and compelling version of 
PC Tech Journal . We have expanded 
one existing department and added 
two new features to the magazine. 

Our Tech Notebook series has 
a new and expanded format. Tech¬ 
nical editor Ted Mirecki will cull 
technical tips gathered from every 
conceivable resource to solve your 
development problems as well as to 
alert you to bugs and other quirks 
in hardware and software. We encour¬ 
age you to submit any tips you may 
have for publication. 

Peter Coffee is the author of a new 
column, Outfitting the End User, found 
on page 171, and we consider him a 
real find. Drawing on his years of ex¬ 
perience as an information systems 
manager, Coffee will offer his lively 
insights into the challenges and frustra¬ 
tions of delivering workstations and 
applications to the end user. 

We received such a good response 
from our June 1987 ballot card on the 
Macintosh that we are making these 
reader opinion cards a regular feature. 
Each month we will ask for your opin¬ 
ion about a hot topic—this month it is 
about your acceptance of OS/2. We 
want to know what you think about all 
the thorny issues that you face daily as 
a systems professional. We will subse¬ 
quently report on your replies in a 
department to be inaugurated as soon 
as we collect the responses. This way, 
you can learn what your fellow readers 
are thinking, too. Please fill out the 
card, bound in front of this editorial, 
and return it to us promptly; we are 
anxious to hear from you. I "iliimiii 
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TRY ORACLE'S $1295 SQL DBMS 
FOR ONLY $199 TODAY. 

OR ORDER VAPORWARE. 







If you’re looking forward 
to OS/2 and the next gen¬ 
eration of PC database 
management systems to 
enable you to build larger, 
higher-quality PC applica¬ 
tions, you’ll be interested 
to know that: 

• AshtonTate has announc¬ 
ed its intention to replace 
its outdated database tech¬ 
nology with a SQL DBMS 
under OS/2, and 

• IBM has announced its 
intention to offer SQL for 
OS/2 in its Extended Edition. 

All you have to do is wait. Wait 
for OS/2 and SQL. Wait until mid- 
1988...or later! Meantime you 
keep developing with soon-to-be 
obsolete dBASE™ technology. 

But you don’t have to wait for 
SQL on the PC. 

Oracle has it now. And you 
don’t have to wait for OS/2 to run 
programs larger than 640K. The 
ORACLE® DBMS allows you to run 
OS/2-size programs under today’s 
MS-DOS™ 

ORACLE is the 


Ashton-TateSQL 


ORACLE 


ing DBMS on both minicomputers 
and mainframes. If you try PC 
ORACLE, we think you’ll make us 
number-one on PCs, too. That’s why 
we’re making you this special offer. 

We’ve sold thousands of copies 
of PC ORACLE for $1295. But now, 
for a limited time, we will send 
you the same, full-function version 
of ORACLE for only $199* 

That’s right. Only $199 for a PC 
SQL DBMS that is identical to the 
ORACLE that runs on minicom¬ 
puters and mainframes. $199 for 
only PC DBMS that lets you 


H)ear AshtonTate,_] [Dear IBM, ""! [DearOracle, 


write larger-than-640K, 
OS/2-size programs and 
run them under today’s 
MS-DOS. 

ORACLE makes it easy 
to write large, high- 
quality applications using 
industry-standard SQL. 
Applications that run 
faster. Applications that 
are easier to use and 
have more capability. 
Multi-user, networked 
applications. Applica¬ 
tions that can be devel¬ 
oped on MS-DOS today, and then 
run unchanged on OS/2, mini¬ 
computers and mainframes. 

So stop writing dead-end dBASE 
code today. And stop writing 
cramped, limited-to-less-than-640K 
applications. Call 1-800-ORACLE1 
today. Or use the rightmost 
coupon. Or mail one of the other 
coupons. And wait. 

OR AC LG 

COMPATIBILITY • PORTABILITY « CONHECTABILITY 

Call 1-800-0RACLE1 today. | 

_ ^ 


I 20101 Hamilton Avenue 
Torrance, CA 90502 

I Since you’ve announced your intern 
■ tions to go to SQL, I really don’t feel 

I like developing obsolete applications 
in dBASE. I have every confidence your 
first attempt will be full-featured and 

I bug-free. Send me what you’ve got, 
when you get it. 


t;»io 


Old Orchard Road 
Armonk, NY 10504 

Attached is a blank check. I keep read¬ 
ing that you’ve already announced 
that you’re going to announce SQL for 
OS/2 and the Personal System/2. 

When you do, fill in the check amount. 
Hope to hear from you sometime in 
the next couple years. 


Company 


Signature 


PC ORACLE • Oracle Corporation 
20 Davis Drive • Belmont, CA 94002 

I want to run OS/2 ORACLE on MS-DOS today. 
I agree to use this license only for application 
development. 

Send me (check only one): 

□ PC ORACLE..... $199 

□ ORACLE + 1MB Extended memory.$599 

□ ORACLE + 2MB Extended memory.$799 

I’m paying by □ Check □ VISA □ MC □ AMEX 


Company 


Credit Card Number 


Card Expiration Date 


^^tate Zip 

20 Davit Drivt • Bslmont. CA 94002 • World Headquarters (415) 598-8000 • Canary (403) 265-2622 • Ottawa (613) 238-2381 • Quebec (514) 337-0755 • Toronto (416) 596-7750 • ORACLE Syttom* Australia 61-2-959-5080 • ORACLE Europt 44-948-8911 • ORACLE Syttams Hons i 
•PC ORACLE require* an "OS/2 ready" 286/386-batod PC runninQ DOS 3.1 + with 1MB attended memory (2M8 Is reeommandtd) and a minimum 10MB hard disk drive. 

Copyright © 19B7 by Oracle Corporation. ORACLE It a registered trademark ot Oracle Corporation. The other companies mentioned own numerous registered trademarks. Evan the Vaporware It trademarked. Otter valid in US only. 









































TEK ADVANCED PC GRAPHICS 


FAST PC THROUGHPUT. 
MAINFRAME APPLICATIONS. 
TEK STRIKES THE PERFECT 
BALANCE OF POWER! 





r E K 


PC Graphics 
Coprocessor Board 

* EGA & CGA Compatible 

■rnSr! a 0 jForPCs GraPhteS 

■ 640x480 Resolution 

■ Displayable Colors From a 
Palette of 16.7 Million 



















comparable. Emulate both 
EGA and CGA. 

And second, you have 
access to thousands of Tek 
PLOT 10® mainframe-based 
applications through Tek 4105 
or 4107 terminal emulation. 

Add our multiple rate monitor 
for graphics clarity and reso¬ 
lution in the Tektronix tradi¬ 
tion. And plug in our 4696 
Color Printer for superb paper 
and transparency copies. 

Last but not least, only Tek 
Advanced PC Graphics is 
designed for softloadable 
upgrades that can keep you 


Now there’s a PC solution 
that gives equal weight to 
both local and mainframe 
graphics. 

Combine Tek’s PC4100 
graphics coprocessor board 
with Tek terminal emulation 
software, and you get the best 
of two worlds: 

First, ultra-fast local 
throughput designed around 
the Tl 32-bit TMS 34010 graph 
ics coprocessor. Enjoy local 
extras like true zoom and pan 
and a palette of 16.7 million 
colors. Achieve speeds up to 
twice as fast as anything 


current at minimal cost. All 
from a company you know 
will be there to support you 
tomorrow. 

For more information, con¬ 
tact your local Tek represen¬ 
tative. Or call 1-800-225-5434. 

In Oregon, 1-235-7202. 


Screen image by VersaCAD, courtesy of Versacad Corporation. 

AutoCAD is a product of Autodesk. Inc. Lotus" is a trademark 
of Lotus Development Corporation. SAS Graph- is a trademark 
of SAS Institute. Inc. Anvil-5000is a trademark of MCS, Inc. committed to excellence 

CA-Disspla- is a trademark of Computer Associates. Inc. CIRCLE NO 24G ON READER SERVICE CARD 

Copyright c 1987. Tektronix. Inc. All rights reserved. APT-102 
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EVEN MORE POWER 
AND FLEXIBILITY 

BRIEF 2.0 


Users and industry press alike have 
unanimously proclaimed BRIEF as 
the best program editor available 
today. Now, the best gets better, 
with the release of BRIEF 2.0. 

Straight from the box, BRIEF offers 
an exceptional range of features. 
Many users find that BRIEF is the 
only editor they’ll ever need, with 
features like real, multi-level Undo, 
flexible windowing and unlimited 
file size. But BRIEF has tremendous 
hidden power in its exclusive macro 
language. With it, you can turn BRIEF 


into your own custom editor con¬ 
taining the commands and features 
you desire. It's fast and easy. 

Jerry Poumelle, columnist for BYTE 
magazine summed it all up by saying 
BRIEF is, "Recommended. If you 
need a general purpose PC program¬ 
ming editor, look no further." His 
point of view has been affirmed by 
rave reviews in C JOURNAL, 
COMPUTER LANGUAGE, DR. 
DOBB'S JOURNAL, DATA BASED 
ADVISOR, INFOWORLD AND 
PC MAGAZINE. 


One user stated "BRIEF is one of 
the few pieces of software that I 
would dare call a masterpiece." 
Order BRIEF now and find out why. 
BRIEF 2.0 is just $195. If you already 
own BRIEF, call for upgrade 
information. 

TO ORDER CALL: 1-800-821-2492 
(in MA call 617-337-6963) 

As always. BRIEF comes with a 
30 day money-back satisfaction 
guarantee. 


I 



„ brief 2.0 enhancements! 

at these BRlt 

Main Features: ^ , uto riaisn» “ s g ' e c e 

• wer " ne , mn 
. Expanded regular P |jne 0 r column. 

boundaries^ wfth marking by c gnd de)ete 

mK h line edili"9 l"<f“S«i«). 

linages. 

’.Optional borde ^ p r y d sTpport, poinding wider display 
• Enhanced larg . q for C fH eS 


Basic Features: 

multi-level Undo 

* Wind ° W l fi i e s at once 
Edit many file 


^Solution 

Systems ™ 

541 Main St. 

Suite410-P 

South Weymouth, MA 02190 
(617) 337-6963 


Requires an IBM PC or compatible with 
at least 192K RAM. 

BRIEF is a trademark of UnderWare, Inc. 

Solution Systems is a trademark of Solution Systems. 
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A HIDDEN CACHE 

“The Cache Factor,” by Maxine Fontana 
in the August 1987 issue of PC Tech 
Journal (p. 168) gives a good idea of 
the improvements in execution time 
that may be practically realized using 
disk cache software. However, since 
many nondisk operations are included 
in these time figures, it is a difficult 
task to isolate the cache factor from the 
choice of the task factor. 

Elsewhere in the August issue, arti¬ 
cles on the PS/2 Models 50, 60, and 80 
give a better idea of how much cache 
improves disk access time indepen¬ 
dently of other program operations. 

The time values lump the write and 
read times together and do not show 
that, in most cases, improved perfor¬ 
mance is almost always due to reduced 
read times. Tests also did not include 
times for a second read that, with large 
cache, matches those of a RAM disk. 

Times (in seconds) for first and 
second reads for the Models 50 and 60 
and the 8-MHz AT are given below for 
small and large cache. Extended mem¬ 
ory was used for each test to eliminate 
memory access variables. The default 
page size (4 sectors) was used on 
IBMCACHE.SYS. 

• Model 50: first read, 4.73 (small and 
large cache); second read, 4.78 (small 
cache) and 1.43 (large cache). 

• Model 60: first read, 3.02 (small 
cache) and 3.13 (large cache); second 
read, 3.08 (small cache) and 1.43 
(large cache). 

• 8-MHz AT: first read, 4.05 (small 
cache) and 4.01 (large cache); second 
read, 4.06 (small cache) and 1.93 
(large cache). 

Times were computed by reading 
the system clock before and after per¬ 
forming the desired file operation. 

Since the clock has a resolution of 
about 0.055 seconds, differences in the 
second decimal place probably are not 
significant. I define a small cache as 
any size smaller than the file size 


(256KB) and a large cache as the size 
to give a second read time that is 
roughly equivalent to the read time of 
a RAM disk. The minimum size that is 
required to get reduced second reads 
with the IBM driver is somewhere be¬ 
tween 256KB and 320KB. 

Fontana also did not mention fea¬ 
tures of Compaq cache, such as report¬ 
ing of read/write statistics, support for 
expanded memory, and turning the 
cache on and off without system re¬ 
boot. This on/off feature is particularly 
important when using software such as 
Foxbase+ (version 2.0), which has its 
own built-in disk caching routine. Run¬ 
ning Foxbase+ with the system disk 
cache turned on can cause lost clusters 
and other file problems. 

IBMCACHE.SYS seems to run al¬ 
right on Compaq PCs. When I tried 
running Foxbase+ on an 8-MHz AT with 
the Compaq cache installed, file clus¬ 
ters were lost even when the cache 
was turned off. No doubt, many copies 
of the IBM and Compaq caches will be 
circulated in the underground econ¬ 
omy. IBM supports only its cache soft¬ 
ware for operation on the PS/2 Models 
50, 60, and 80, and Compaq follows 
suit for cache operation on its 286 and 
386 PCs. The price that one pays for 
not buying a reliable, supported, third- 
party cache program for a clone may 
be realizing all too late that an unau¬ 
thorized copy of the IBM or the Com¬ 
paq cache driver unfortunately has 
completely ruined valuable files. 

David L. Spooner 
Wilmington, DE 

The purpose of “Cache Factor ” was not 
to evaluate specific cache features nor 
to examine the effect of a cache in a 
controlled read/ivtite environment. We 
also did not want to promote nmning 
the IBM cache or Compaq cache on 
any machine other than those for 
which they) were designed, since prob¬ 
lems such as those described by Mr. 


Spoonei' with Foxbase+ could possibly 
result. The thrust of this article was to 
compare the peiformance of PS/2 (with 
supplied cache) with that of other ma¬ 
chines with cache added in real-world 
applications. However, the article could 
have benefited from testing a wider 
variety of software such as CAD/CAM, 
statistics, and expert systems as well as 
from the write/read tests that Mr. 
Spooner describes, particularly for dem¬ 
onstrating the effect of cache on second 
reads when a large cache is employed, 
to fact, Mr. Spooner’s results give fur¬ 
ther support to our findings that the 
8-MHz AT with cache added ofte ?2 can 
outperform the PS/2 Model 50. 

—MF 

PERFORMANCE BLUES 

As a an avid reader of PC Tech Journal , 
I normally look forward to receiving 
your publication. This is not the case 
with the September 1987 issue. I was 
very disappointed when I read your 
article, “Laser Performance,” Rainer 
McCown and Heeth Clark (p. 100). My 
disappointment is not only in your re¬ 
view of Kyocera’s F-2010, but of the 
other printers as well. I had come to 
believe your reviews were providing 
valuable information to the public. 
However, the information in “Laser 
Performance,” not only contains incor¬ 
rect, inconsistent, and conflicting state¬ 
ments, but shows an uninformed bias 
towards one printer supplier. 

Some of the items that Kyocera 
Unison takes exception to are listed 
below. This is by no means a complete 
list but should serve to inform you of 
some of die problems that we have 
with your article. 

1. The article stated that, as software 
is developed for new capabilities, 
compatibility with the HP standard 
will become a more critical factor. 
Software capability is the overriding 
factor in utilizing laser printer ca¬ 
pabilities. Aldiough the HP laser is 
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a good machine, the Kyocera sup¬ 
plies more standard function and 
capability. Major software vendors 
have recognized the enhanced per¬ 
formance that the Kyocera printer 
brings to their software by provid¬ 
ing Kyocera Laser Printer Drivers to 
their users, thereby allowing fully 
functional use. Why should you set¬ 
tle for compatibility alone when 
you also can improve performance? 

2. With the statements that not all 
laser printers can use cartridge 


fonts from HP emulation mode and 
that an application should be able 
to use downloadable fonts to be 
fully HP compatible, it seems that 
application compatibility is being 
confused with printer compatibility. 
Kyocera Laser Printers are compati¬ 
ble with HP downloadable fonts in 
HP emulation mode as well as in 
six other emulations. Kyocera has, 
to a large extent, eliminated the 
need for additional downloadable 
fonts by building in 36 resident 


Now COBOL Programmers 
Can Do Formatted Screens 
Quickly and Easily - with SCREENIO* 

Realia COBOL • Micro Focus COBOL • IBM COBOL/2 

SCREENIO is a high-performance, COBOL-specific screen manager for the Personal 
Computer and compatibles. It’s powerful, offers an impressive array of features, yet is easy 
to use. SCREENIO was written by experienced COBOL professionals and represents a 
truly COBOL approach to screen management on the PC. 

Design and Revise Screens Painlessly with Our Panel Editor* 

Use our interactive Panel Editor Facility to design your screens with a What-You-See-Is- 
What-You-Get approach. You can easily modify and experiment with screen layouts. Type 
titles and descriptive information on the screen, draw lines and boxes using the cursor 
movement keys, and paint the colors you want using the cursor keys or block functions. 
Use all 256 color combinations on your screens. 

Programming with SCREENIO is Easy* 

You can display your screen and accept data with as few as two statements; a COPY 
panelname in your WORKING-STORAGE SECTION, and a CALL SCREENIO state¬ 
ment in the PROCEDURE DIVISION. SCREENIO is linked with your application just 
as any other COBOL subroutine would be. 

Yes, we’ve always done windows. SCREENIO supports Edit Masks, Automatic Error 
Detection and Editing, High Speed Video, Hot-Fields, Key Redefinition, Foreign 
Language Capability, Custom Tabbing Order, Color Control at Runtime, PC Speaker 
Control, and much, much more. A BMS Mapset Import is available. Most programmers 
are amazed at how easy it is to build flashy applications using SCREENIO and COBOL. 

Our Support is Outstanding* 

We provide superb telephone support. Upgrades are distributed to licensed users 
automatically for the first year. There are no Runtime Fees—the code you develop is 
yours to distribute freely. 

We’ll Send You a Free Demonstration Diskette* 

This limited version of our Panel Editor shows how you design panels. 

Because it’s written with COBOL and SCREENIO, it shows the kind 
of features and performance you can expect in your applications. 

SCREENIO 2.1 is only $400 plus shipping. Ask about our 
other programming tools and package deals, too. In a 
hurry? Most orders are delivered, within 24 hours! 

NOROOIVI 

Northern Computing Consultants 
RO. Box 020897 • Juneau, Alaska 
(907) 780-5454 • TELEX 510 601 4951 
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fonts and 4 dynamic fonts as stan¬ 
dard features for its printer. 

3. The article noted that in the HP 
Series II the user needed only to 
insen a single sheet into the man¬ 
ual feeder. This operation was 
done independently of the control 
panel and took precedence over 
automatic feed. Kyocera, by con¬ 
trast, provides more flexibility and 
control over printing functions by 
allowing the user to select the 
input source manually from the 
control panel or directly from the 
keyboard. Many laser-printer users, 
especially network or shared users, 
prefer to leave an envelope in the 
manual tray at all times so that a 
command need only be issued 
from the software to invoke manual 
feed. The fact that we are offering 
choices to the users of our printer 
constitutes a very significant part of 
user satisfaction. 

4. The article added that other print¬ 
ers such as the Kyocera F-2010 are 
more restrictive, in that the F- 
2010’s input-tray selection cannot 
be changed when data are in the 
print buffer; thus when the tray 
runs out of paper, the other tray 
cannot be selected nor can paper 
be put into the manual port. This 
incorrect statement is reiterated 
later in the article. To finish a print 
job when the current tray runs out 
of paper, the operator need only 
select another tray from the front 
control panel or the keyboard. 

5. You noted that separating the drum 
and toner did not greatly reduce 
costs and complicated shipping due 
to possible toner spillage. Data- 
quest cost factor studies show that 
Kyocera is one of the lowest-cost- 
per-page laser printers. This is ac¬ 
complished by separating the toner 
and the drum. By separating the 
toner and drum, the maximum use 
of each component is possible. 
Kyocera printers are not shipped 
with the toner, developer, or drum 
in the machine; thus chances for 
toner to spill are nonexistent. 

6. The timing results in table 1 of 
your article show that the HP Se¬ 
ries II’s time to print a full-page 
random dot metric was 134 sec¬ 
onds, compared with the 98 sec¬ 
onds it took the Kyocera F-2010 to 
perform the same task, which is 
26.8% faster than the Series II. The 
results appearing in the table 
clearly conflict with your report 
that the Series II was the fastest 
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UiIlian Jones 
Innovative Software 
351 Bulletin Avenue 
Needhan, MA 02194 
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DESCRIPTION 


No. PRODUCT 


Windows for Data Lattice 
Windows for Data Nicrosoft 
Windows te Data Turbo C 


Windows for Data - II 
Windows for Data - Lattice 
Windows for Data - Microsoft 
Windows for Data - Turbo C 

n* j_ _ vrwTV 


WBCI 


WDLA 

WDMS 

UDtC 


Windows for Data - XENIX 


Cursor keys scroll, ENTER selects and ESC exits choice menu 




I 


f you program in C 9 take a few 
moments to learn how Windows for 
Data can help you build a state-of-the- 
art user interface. 

Ef Create and manage menus, data-entry forms, context- 
sensitive help, and text displays —all within windows. 

Ef Provide a common user interface for programs that must 
run on different machines and operating systems. 

Bf Build a better front end for any DBMS that has a C- 
language interface (most popular ones do). 

FROM END TO BEGINNING 

Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en¬ 
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex¬ 
clusive built-in debugging system. 

NO WALLS 

If you’ve been frustrated by the limitations of other 
screen utilities, don’t be discouraged. You won’t run into 
walls with Windows for Data. Our customers repeatedly 
tell us how they’ve used our system in ways we never 
imagined—but which we anticipated by designing Win¬ 
dows for Data for unprecedented adaptability. You will 
be amazed at what you can do with Windows for Data. 


YOU ARE ALWAYS IN CHARGE 

Control functions that you write and attach to fields 
and/or keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine. 


OUR WINDOWS WILL 
OPEN DOORS 

Our windows will open doors to 
new markets for your software. 
High-performance, source-code- 
compatible versions of Windows 
for Data are available for PCDOS 
(OS/2 soon), XENIX, UNIX, 
and VMS. PCDOS versions are 


fully compatible with Microsoft Windows, Top-View, 
and DESQview. No royalties. 

You owe it to yourself to try Windows for Data. If not 
satisfied, return for a full refund. To order, or for a FREE 
DEMO, call (802) 848-7731 x 21. 

Telex: 510-601-4160 VCSOFT FAX 802-848-3502 

Vermont 
Creative 
Software 

21 Elm Ave., Richford, VT 05476 
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Create Powerful 

Programs with 

Blaise TOOLS 

->- 

Whether you’re an expert or a novice, you can 
benefit from using special tools to enhance your 
programs, make them reliable, and give them a 
professional look. With windows, menus, pop-up 
memory resident programs, and communications 
support, Blaise Computing offers you a wide 
range of programming tools to let you take full 
advantage of the Microsoft and Borland pro¬ 
gramming environments. All language support 
packages include fully commented source code, 
complete comprehensive manuals and sample 
programs. 

C TOOLS PLUS/5.0 $ 129.00 

Full spectrum of general service utility functions 
including: windows; menus; memory resident 
applications; interrupt service routines; interven¬ 
tion code; and direct video access for fast screen 
handling. Specifically designed for Microsoft C 
5.0 and QuickC. 

Turbo C TOOLS $ 129.00 

Windows and menus; ISRs; intervention code; 
screen handling including EGA 43-line text mode 
support; direct screen access; and memory resi¬ 
dent applications. Carefully crafted specifically 
to complement Turbo C. 

Turbo POWER SCREEN 

COMING SOON! General screen management; 
paint screens; block mode data entry or field-by¬ 
field control with instant screen access. For 
Turbo Pascal. 

Turbo POWER TOOLS PLUS $ 129.00 

NEW VERSION! Now supports Turbo Pascal 4.0. 
Screen, window, and menu management includ¬ 
ing EGA support; DOS memory control; ISRs; 
scheduled intervention code; and much more. 

Turbo ASYNCH PLUS $ 129.00 

NEW VERSION! Now supports Turbo Pascal 4.0. 
Interrupt driven support for the COM ports. I/O 
buffers up to 64K; XON/XOFF; up to 9600 baud; 
modem and XMODEM control. 

ASYNCH MANAGER $ 175.00 

Full featured interrupt driven support for the 
COM ports. I/O buffers up to 64K; XON/XOFF; 
up to 9600 baud; modem control and XMODEM. 
For Microsoft C, Turbo C or MS Pascal. 

Key Player $ 49.95 

“Super-batch” program. Create batch files which 
can invoke programs and provide input to them; 
run any program unattended; create demonstra¬ 
tion programs; analyze keyboard usage. 

PASCAL TOOLS/TOOLS 2 $ 175.00 

Expanded string and screen handling; graphics 
routines; memory management; general program 
control; DOS file support and more. For MS- 
Pascal. 

EXEC $ 95.00 

NEW VERSION! Program chaining executive. 
Chain one program from another in different 
languages; specify common data areas; less than 
2K of overhead. 

RUNOFF $ 49.95 

Text formatter for all programmers. Written in 
Turbo Pascal: flexible printer control; user-defined 
variables; index generation; and a general macro 
facility. 

TO ORDER CALL TOLL FREE 
800-333-8087! 

- 41k _ 

BLAISE COMPUTING INC. 

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 
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printer in many of the metrics and 
faster than all of the other printers 
on the full-page graphics test. 

7. Further, you stated that, unlike the 
other printers, the F-2010 waste 
toner bottle was nearly filled, caus¬ 
ing concern about possible spillage. 
Kyocera supplies a new waste bot¬ 
tle with each toner cartridge. It has 
been our experience that the waste 
toner bottle will not be even half¬ 
full from the waste toner coming 
from one cartridge. 

8. According to your article, the 
F-2010 was the only printer that 
broke down during testing and that 
after repair, it broke down again. 
You state diat the problem ap¬ 
peared to be a loose cable and 
could have happened to any of the 
other printers. If the problem ap¬ 
peared to be a cable, which cable 
was it? If this particular problem 
could have happened to any of the 
other printers, possibly caused by 
the user, why was this breakdown 
mentioned in the article? 

9. Your stated evaluation was made 
for a technical application with a 
bias toward desktop publishing and 
limited to printers that provide HP 
emulation, which is of “paramount 
importance to sophisticated users.” 
Why is HP emulation of paramount 
importance? Kyocera supplies seven 
emulations to increase the flexibil¬ 
ity and compatibility of its printers 
to the benefit of its customers. 

Does HP supply this? Kyocera is 
compatible with every major desk¬ 
top publishing package, which is 
where compatibility counts. 

10. In the article, mention was made 
that the Kyocera printer, among 
others, does not have a reset but¬ 
ton, which fact is considered a seri¬ 
ous flaw, as printers frequently 
need to be reset in a development 
environment. In rejoinder, we state 
that the Kyocera can be reset sim¬ 
ply by clearing the print buffer and 
reselecting the desired emulation. 
The emulation can be selected 
from the control panel or the key¬ 
board. The print buffer is cleared 
by pressing the cancel button that 
is located on the control panel. 

I understood the intent of die arti¬ 
cle was to measure how well the lasers 
performed your metrics; yet, the results 
of all the tests were not clearly re¬ 
ported. It appears that die F-2010 
passed all the metrics and gave results 
that were the same as or better dian 
the other machines tested, with die 


exception of the complexity metric that 
the HP Series II also failed. 

Larry Heltsley 
Kyocera Unison, Inc. 

Berkeley, CA 

As the subtitle to the article states, we 
measured a sampling of laser printers 
against the HP standard. The object of 
the article was to evaluate and develop 
laser metrics for the HP PCL and to test 
HP LaserJet + compatibility. Only 
printers claiming to be HP compatible 
were reviewed for this article. 

The authors do not own any of 
the printers tested and had no bias for 
the HP printers at the beginning of test¬ 
ing. However, based on our test, it is 
our opinion that the new HP Series II 
is the next-generation laser printer. 

Our responses to specific points fol¬ 
low Mr. Heltsley's numbering system. 

1. The HP PCL has become a stan¬ 
dard parity because of the large 
number of HP printers in the mar¬ 
ketplace. Thus compatibility with 
the HP standard is more critical. 
There are hundreds of HP-compati¬ 
ble software packages available. 

2. All of the Kyocera fonts could not 
be used in HP mode, which was 
the only thing being tested. The ar¬ 
ticle did not test font cartridges 
because the HP cartridges are pro¬ 
prietary!, and the actual shape or 
spacing of the font characters var¬ 
ies from one printer to the other. 

3. The Kyocera method of requiring 
interaction to switch to the manual 
feeder - is better for networking. 

4. With the Kyocera printer tested, the 
input tray could not be changed 
when data were in the print buffer. 
To finish the print job when the 
current paper tray ran out of 
paper, that tray had to be reloaded. 

5. As stated in the article, the new HP 
Series II increases toner supply and 
decreases the drum size to result in 
a matching life span. Most cost 
studies compare retail prices while 
the cartridge systems are more 
heavily discounted than the less 
popular refills. It is not in shipping 
the printer but in shipping or mov¬ 
ing the printer within the office 
environment after toner has been 
installed that the loose toner does 
become a problem. 

6. The Kyocera printer was indeed 
faster than the Series II in the full- 
page random dot metric. 

7. The Kyocera [printer] tested wasted 
much more toner than any other 
printet - evaluated. We pointed out 
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No One Computer 
Can Meet AH Of Your Needs, 
But One Company Can. 



Priorities. They're differ¬ 
ent for every department. 3 
Some need more power 9 
in a computer that takes " 
up less space. Others i 
want state-of-the-art | : 
performance today 

with engineering m- , 

novation to keep up s ' 
with tomorrow. J^^*~^^^***~-* 

What's the answer? AST Prc,nium 286 
AST Research. We've been provid¬ 
ing quality enhancement boards, 
peripherals and connectivity solu¬ 
tions for years. Now, with our com¬ 
plete family of high-performance 
computers, AST provides a single source for a broad 
range of needs. And model for model, AST Premium™ 
computers feature solid compatibility and superior 
performance for the best value on the market. 




AST Premium Workstation 


Take the AST Premium/386, 
for example. With 20 MHz op¬ 
eration, advanced architecture 
and AT® hardware compati¬ 
bility, it's an incredible power 
tool for MS-DOS®, MS OS/2™ 
and XENIX® applications. 

For general office com¬ 
puting, the AST Premium 
Workstation™ provides 
the power and flexibility of competing 
machines three time its size. And for ex¬ 
traordinary compatibility and 10 MHz, 

I 1 0 wait-state speed, the acclaimed AST 
“ Premium/286 is at the top of its class, 
with a built-in upgrade path to the 



AST 

AST 

AST Premium 


Premium/386 

Premium/286 

Workstation 

Microprocessor 

80386 

80286 

80286 

Speed (MHz) 

20| 

10/8/6 

10/6 

Wait States 

0-1 

0 

1 

Standard 

Memory 

Up to 2 MB 

1 MB 

1 MB 

Expandable to 

13 MB 

13 MB 

4 MB 

Video Adapter 

Optional 

EGA/HGC 
(most models) 

EEGA/EGA/HGC 

module 

Expansion Slots 

7 * 

7 ** 

2 

Fixed Disk 

40/90/150 MB 

20/40/70 MB 

40 MB 

Diskette Size 

5/4" or 3/2" 

5V4"or3V2" 

5V4" or 3V2" 


j Three software selectable speedsfor timing-sensitive programs. 

’One 32-bit dedicated to memory, three AT-compatible 16-bit multimaster and one 
16-bit AT-compatible; and two 8-bit in standard models. 

' ’One 8-bit, six 8/16-bit including 2 FASTslotsandfour user slots in standard models. 


next generation of microprocessors. 

For a more productive, versatile environment, 
make AST products your top priority. Need more 
information? Fill out the coupon 
below, or call AST Research, 

(714) 863-0181, ask for r~ta^9® 

operator AA004. R€S€RRCH INC. 
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Please send me more information on the following: 

□Premium/386 

□Premium/286 

□Premium Workstation 

□Please have an AST representative call me. 

Name__ 

Title_ 


n 


Company. 
Address_ 


City/State/Zip. 
Phone_ 


L 


AST Research, Inc., 2121 Alton Avenue, Irvine, CA 
92714-4992 Attn: M.C. 
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AST Markets products worldwide—in Europe and the Middle East Call: 44 1 568 4350; in the Far East call: 852 5 717223; in Canada call: 416 826 7514. AST and AST logo registered 
and AST Premium and AST Premium Workstation trademarks AST Research, Inc. MS-DOS and XENIX registered and MS OS/2 trademark Microsoft Corp. AT registered trademark International 
Business Machines Corp. Copyright © 1987 AST Research, Inc. All rights reserved. 
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VOICE 

RESPONSE 



T he Complete Answering Machine™ 
(CAM™ for short), gave your PC 
personal voice mail for $349. Now, 
our $499 ProCAM™ development package 
includes the hardware and software you 
need to develop custom voice and phone 
applications. So you can teach your PC to 
speak your customers’ language. 

Think of all the ways your customers 
use their telephones. ProCAM can answer 
their phones in their own voices, direct 
callers to the right departments and take 
accurate messages. It can also be 
programmed to take orders, process 
database inquiries, act as a talking catalog, 
provide customer service — even place 
calls to prospects and remind customers of 
their appointments. 

With ProCAM interfaces to assembler 
and C, you can create custom voice- 
response applications that run completely 
in the background. And with up to four 
ProCAM boards in a single PC, your 
customers can expand their services 
without expanding their payrolls. 

ProCAM is just one of the Complete 
Personal Communications™ products - 
image scanners, fax boards and personal 
voice mail - available from The 
Complete PC. Respond to your customers 
by responding to us at (800)634-5558. 

THECOM PLETEPC 

More from your personal computer 

521 Cottonwood Drive 
Milpitas, California 95035 
(800)634-5558 • (408)434-0145 
FAX (408)434-1048 

*ProCAM is available by phone through R + R Direct at 
(800)654-7587. Copyright © 1987 by The Complete PC, Inc. The 
Complete PC, The Complete Answering Machine, CAM, Pro¬ 
CAM and Complete Personal Communications are trademarks of 
The Complete PC. TRBA 
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this waste to remind Kyocera own¬ 
ers that the waste bottle must be 
replaced each time that the toner 
supply is refilled. Note that this 
toner waste increases printer costs. 

8. The fact that this pnnter broke 
down a couple of times in testing 
may be why there is a conflict be¬ 
tween our findings and Mr. 
Heltsley’s. Or he may be testing a 
neiver model. The Kyocera repair 
person adjusted the machine, which 
temporarily solved the problem. 

9. The purpose of this article was HP 
emulation, and the printers were 
evaluated only in their HP emula- 
tion mode. HP printer compatibility 
means not only being “compatible 
with every major desktop publish¬ 
ing package" but also with essen¬ 
tially all printer programs, both 
major and minor. 

10. Although there is not a reset but¬ 
ton, the Kyocera printer can be 
reset using the method that Mr. 
Heltsley described. 

— Rame,r McCown 

SOFT SHELL 

Okay guys, what gives? In the October 
1987 issue of PC Tech Journal, Will 
Fastie’s “Protective Shells” (Directions, 
p. 9) arises from the mist. I thought 
this was PC TECH Journal , Tech (I al¬ 
ways thought) meant technical. If I 
want DOS shells, I’ll read one of the 
many computer rags that are meant for 
shell lovers only. 

I’ve always counted on your well- 
written technical information to guide 
me through foggy interrupts and com¬ 
plex architecture. Let’s not revert to a 
LOW-END magazine. Which “camp” do 
you really belong to? “To DOS Shell” 
or “Not to DOS Shell”—that is the 
question I put forth. 

Adriene L. Nazaretian 
Yale University 
New Haven, CT 

“Realprogrammers don't use shells?" 
Maybe not. But real programmers do 
deploy systeins and applications to the 
desktops of end users, who can benefit 
greatly from the simplicity a shell af¬ 
fords. Therefore, real programmers 
need to know about such things just as 
much as they need to know about the 
s\>stem internals. 

—WF 

TIME TO BTRIEVE 

As a programmer using Btrieve for sev¬ 
eral years, I was pleased to see Burks 
A Smith’s fine article (“A Data Manager 


with Language Flexibility,” p. 104) in 
the October 1987 issue of PC Tech 
Journal. However, I would like to add 
two of my comments. 

First, regarding partial key 
searches, the following QuickBASIC 
code fragment shows how I handle this 
particular problem: 

kbufS = space S( 7) * assuming key is state + 
zip 

parts = “CA” ’ partial key 
lset kbufS = parts ’ fills rest of kbufS with 
spaces 

op% = 9 ’ operation 9 is “get greater or 
equal” 

call btrv(op%,stat%, 

fcb%,buflen%,kbufS,knbr% ) ’ call Btrieve 
if stat% then goto error.routine ’ check 
status 

The current record is now the first 
“CA” record in zip order. 

Second, while defining several 
keys for one file avoids having to sort 
the second file later, developers should 
be aware that converting an existing 
file to Btrieve can take hours because 
of die time needed to index each rec¬ 
ord as it goes. As an example, I re¬ 
cently converted a 100,000+ name, 
mailing-list file. I defined six keys with 
lengths of 24, 22, 10, 12, 9, and 10, 
with all allowing duplicates. Using a 
10-MHz 286 machine with a 60MB hard 
disk, the file conversion took more 
than 50 hours to complete. 

Fortunately, this needs be done 
only once. The normal one second or 
so for storing each record during key¬ 
board data entry is acceptable, consid¬ 
ering that the file never has to be 
sorted. In die mailing-list file described 
here, I can look up a record by name, 
zip, address, or phone number in less 
than one second. 

Brad Smith 
Tulsa, OK 

You are indeed correct about the par¬ 
tial key search. The appropriate use of 
“get greater or equal" must have some¬ 
how escaped me. 

The value of defining several keys 
for one file is well illustrated by your 
example, since the long indexing times 
you report in converting an existing 
file would also be encountered in pro¬ 
ducing an ad hoc index later. If a file 
is to be built from scratch through key¬ 
board entry, the one second per record 
overhead is more palatable than a 
100,000-second indexing job. 

While the graphs that accompanied 
the review indicate that Btrieve per¬ 
forms well when compared with the 
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Blow away the 640K barrier 


Gain the benefits of protected 
mode the easy way with OS/286 ™ 
and OS/386™. These tools for C, 
Fortran, Pascal and Assembly 
language programmers permit 
rapid conversion of existing DOS 
applications from “real” 8086 
mode to “protected” 286 and 386 
mode. They don’t replace or mod¬ 
ify DOS, but extend it to protected 
mode. 

OS/286 and OS/386 are the only 
DOS extenders that span both the 
286 and 386 processors, with 32- 
bit capability today on 386s that 
yields twice the performance of 
16-bit mode. OS/286 and OS/386 
have quickly become the prefer¬ 
red solution for developers of high 
performance, memory-intensive 
applications, including CADKEY, 
CASE, and Gold Hill, and premier 
language developers Lahey, Meta¬ 
ware and Green Hills. 

Our optional TOUCHDOWN™ 
BIOS supplement provides fast 
and reliable protected mode oper¬ 
ation on any 286 system, even 
those with problems resetting the 
286. (Ever notice how few existing 
machines Operating System/2 
runs on?) 

If your applications are run¬ 
ning out of memory or need more 
speed, don’t wait for the “solu¬ 
tion” that means abandoning 
your investment in DOS. 
Enhance them now with 
OS/286 and OS/386 — products 
not promises. 




OS/286™ & OS/386™ Benefits: 


• Gain multi-megabytes of direct¬ 
ly addressable memory (15-Mb- 
286,4Gb-386) 

• Increase performance by elimi¬ 
nating overlays and EMS 

• Convert in days, not months 

• Continue to work with a DOS 
interface and use existing TSRs, 
device drivers, graphic routines, 
etc. 

• Stay compatible with the widest 
array of systems 

A.I. Architects Software Devel¬ 
opers Kit S495 
includes full support for: 

• MetaWare High C (16 & 32 bit) 

• Professional Pascal (16 & 32 bit) 

• Lahey F77L FORTRAN 

• Microsoft C & Fortran 4.0, 

• MASM, MS-Link 

• Phoenix PLINK86 

• Halo & GSS Graphics 

• Pharlap 386: ASM/LINK 
more to come 


A.I. 

Architects, Inc. 

One Kendall Square, Building 400 
Cambridge, Massachusetts 02139 
(617) 577-8052 


turns any XT or AT into the fastest 386 
system available. The dual processor 
architecture boosts performance sig¬ 
nificantly over comparable single 
processor systems or accelerator 
boards. Available with 2 to 24Mb 
RAM, 16 or 20Mhz speed, and 387 
floating point coprocessor. 


Run time licenses for OS/286 
and OS/386 are available at 
nominal cost. 


OS/286, OS/386 and HummingBoard are trademarks of A.I. Architects, Inc., High C and Professional Pascal are 
trademarks of Metaware, Inc., F77L FORTRAN is a trademark of Lahey Computer Systems, Inc., Microsoft and MS-DOS are trademarks of Microsoft Corp. 
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LETTERS 



Bat Software Problems? 

Bet 



GMstWriter 






Starter 

Version 


Cost of 
Upgrade 


V 

B-Trce File Manager 

Yes 

Yes 

VVIOIUII 

N/A 


Context-Sensitive Help 

Yes 


50 


Command Window 

Yes 


50 


Relational Model 

Yes 


150 


Free Support 

No Limit 

1 Hour 

100 


Manual 

Cloth D-ring 

Paperback 

50 



All Upgrades 


Orders & Information 800 227-7681 

30 day money-back guaranteef/ess $14 s/h) 


YES! Send me_copies of Turbo Ghostwriter today. 

Name _ 


MC, Visa, or Choice Card 

#(or write COD) _ 

Expiration Date 


Circle version $99 $289 

ASCII - 3239 Mill Run - Raleigh, NC 27612 
_ 800 227-7681 _ 


Turbo Ghostwriter is an 
application generator 
that creates 80% of your 
custom application auto¬ 
matically — as a Turbo 
Pascal Program. That 
80% is done swiftly in 
just 10% of the time it 
takes to code it your- 
self.That 80% contains 
all of the "hooks" to add 
custom features such as 
table verification, 

security, currency con¬ 
version, importing files 
from other languages, 
etc... 

Now it’s up to you to 
write the code to relate 
one file to another. The 
relational model shows 
you how and it only 
takes a few minutes. End 
to end, all programming 
for 5 relational files 
should take less than 30 
minutes. It’s far superior 
to doing the whole thing 
from scratch. Your user 
sees a consistent inter¬ 
face, all programs func¬ 
tion the same way, and 
your code is 100% error- 
free Turbo Pascal. 


ASCII wants to give you 
a chance to try Turbo 
Ghostwriter. For a lim¬ 
ited time you can buy a 
fully functional version 
for just $99. This version 
will create flat files such 
as mailing lists, tele¬ 
phone files, inventory 
files, simple payroll 
files, etc. The utilities 
are the same as for the 
full-blown product, but 
are modestly packaged, 
and support is limited. 
It’s the perfect way to 
see if an application gen¬ 
erator is for you without 
risking a cent. 


CIRCLE NO. 106 ON READER SERVICE CARD 


‘average”product tested by PC Tech 
Journal, it should be noted that its in¬ 
dexing times are not impressive when 
they are compared to the most popular 
database products. 

—Burks A. Smith 

BOOLEAN FUNCTIONS 

I’d like to comment on the letter, 
“Missing Links” (see Letters, September 
1987, p. 15) that appeared in PC Tech 
Journal. The letter was correct in most 
respects. One minor correction de¬ 
serves to be made, however, regarding 
external Boolean functions. 

The letter states that external func¬ 
tions should not return a Boolean 
value by setting the Z flag, because 
Turbo Pascal ignores the flag. Actually, 
Turbo Pascal handles the results of ex¬ 
ternal Boolean functions in two sepa¬ 
rate ways, depending on the use of the 
function. If the function is employed in 
an IF statement, then a JNZ (or JZ) is 
generated immediately following the 
call to the external function. On the 
other hand, if the function is employed 
within an assignment statement, then 
AL is used. The well-behaved external 
Boolean function will thus return a 0 
or 1 in AL and will also set the Z flag. 

I hope that this clarification helps. 
(You have an excellent magazine. Keep 
up the good work!) 

R.C. Wyckoff 

Big Bear City, CA 

Thank you for the clarification. The 
confusion came from inspecting code 
that used only the Z flag or the AL 
value, because in most situations both 
uses of a function are not coded to¬ 
gether. A Boolean function should defi¬ 
nitely return its value both in the flag 
and in the register so that it can work 
in either of these situations. —DM 

fiiinmiiii tSSl 


COMMENTS WELCOME 

All letters to the editor should be 
directed to Editor, PC Tech Journal , 
Suite 800, 10480 Little Patuxent Park¬ 
way, Columbia, MD 21044. Corre¬ 
spondence also can be submitted 
over MCI Mail to PCTECH. 

Although PC Tech Journal can¬ 
not publish all letters received, 
every effort is made to answer as 
many as possible. Please keep letters 
brief and to the point, and include 
name, mailing address, and tele¬ 
phone number; when a letter is 
lengthy, a diskette is appreciated. 
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Upgrade your technology 


The software technology available to 
programmers of IBM-compatible per¬ 
sonal computers is truly amazing. And 
newer, more powerful development 
packages appear all the time. But until 
now, finding out about these important 
products has been a difficult and time 
consuming task. 


FREE Buyer’s Guide. The New 

grammer’s Connection Buyers 
Guide contains individual des¬ 
criptions of over 500 titles of 
programmer’s development 
software by over 150 manu¬ 
facturers. Each description 
covers major product features 
as well as any software or 
hardware requirements and 
version numbers. In the box on 
the right are some examples of 
the types of descriptions you’ll 
find in our Buyer’s Guide. 

No Hidden Charges. The low 

discount prices in our Buyer’s 
Guide are all you pay. We don’t 
charge extra for domestic U PS 
Ground shipping, credit cards, 
COD orders, purchase orders, 
sales tax (except Ohio) or 
special handling (except for 
non-Canadian international 
orders). 

Guarantees. We offer FREE 
30-day no-risk return guaran¬ 
tees and 30-day evaluation 
periods on most of our 
products. 

Latest Versions. The products 
we carry are the latest versions 
and come with the same manu¬ 
facturer’s technical support as 
if buying direct. 

Large Inventory. We have one 
of the largest inventories of 
programmer’s development 
products in the industry. Most 
orders are shipped within 24 
hours. 


Pro- 


Noncommissioned Staff. Our courteous 
salespeople are always ready to help 
you. And if you aren’t sure about your 
needs, our knowledgeable technical 
people can give you sound, objective 
advice. 

Experience. We’ve specialized in de¬ 
velopment software for IBM -compatible 
personal computers since 1984 and 


Limited Time Only! 

Sale Prices 

on ISAM 
File Managers 

through 1/31/88 


FairCom 


C-tree in C Source Code 

List $395 Reg $315 Sale $289 

c-tree with r-tree 

List $650 Reg $519 Sale $499 

These fast and highly portable B+Tree 
functions provide multi-key ISAM file 
management for C programs. There are 
low level functions for directly accessing 
data and Index files and high level func¬ 
tions for creating and manipulating ISAM 
files. The highly portable C source code 
can be compiled with almost any C com¬ 
piler or computer for single-user, multi¬ 
user or network applications. It supports: 
record locking for multi-users; fixed and 
variable length records; fixed and variable 
length keys with key compression; re-use 
of deleted record space; duplicate and 
unique key fields; and more. The pack¬ 
age includes a complete family of setup 
and maintenance utilities, unlimited tech- 
nical support, no royalties, and free 
hardcopy listings of release updates, r- 
tree is an optional report generation utility 
fore- tree that permits complex, multi-line 
reports to be produced from single or 
multiple c-tree data files. 

Supports all commercial grade C com¬ 
pilers. Requires 128K memory. Version 
4.1 F. _ 

Lattice 

dBC III Plus 

List $750 Reg $594 Sale $499 

With Library Source 
List $1500 Reg $1184 Sale $998 

Use the Lattice dBC III Plus library of func¬ 
tions to write fast C language programs 
to create, access and update files that are 
compatible with Ashton-Tate’s dBASE III 
PLUS database management system. 
dBC III Plus is network ready with func¬ 
tions that solve complicated network 
database problems. These functions let 
you lock files or records automatically or 
manually, prevent you from accidentally 


locking files or records that are already 
locked, and allow you to test whether files 
or records are locked or free. You can 
share your ISAM files with as many sta¬ 
tions as are possible on your network. 

Specify compiler (current version): 
Borland Turbo C, Lattice C, or Microsoft 
C. Requires 128K memory. Version 1.0. 

SoftCraft ~ 

Btrieve 

List $245 Reg $184 Sale $169 

Xtrieve 

List $245 Reg $184 Sale $169 

Report Option 

List $145 Reg $99 Sale $89 

Btrieve/N 

List $595 Reg $454 Sale $429 
Xtrieve/N 

List $595 Reg $454 Sale $429 

Report Option/N 

List $345 Reg $269 Sale $249 

Btrieve is a keyed, indexed file manage¬ 
ment system for use with most program¬ 
ming languages. Btrieve allows a file 
structure with: record length up to 4K 
bytes (64K in some environments); up to 
24 different keys per file; maximum key 
size of 255 bytes; a maximum file size of 
over 4 billion bytes; and file size limited 
only by physical storage capacity and 
operating system limitations. Duplicate, 
modifiable, null and segmented keys are 
allowed and there Is no limit to the num¬ 
ber of files open at one time. Written in 
8088 assembly language for maximum 
efficiency, Btrieve uses extensive cache 
buffering to optimize performance and 


are experienced at providing a full 
range of quality products and customer 
services. 

How to Get Your Copy. There are th ree 

ways for you to receive your FREE 
copy of the Programmer’s Connection 
Buyer’s Guide: 1) Use the reader service 
card provided by this journal; 2) Mail us 
a card or letter with your name and 
address; or 3) Call one of our 
convenient toll free telephone 
numbers. 


pre-imaging to automatically recover 
damaged files. Transaction bracketing 
and automatic record locking allow you 
to guarantee the integrity or your data 
files despite the concurrency problems 
that arise in a network. The optional 
Xtrieve is a menu-driven query system 
that enables Btrieve users to access 
Btrieve files without writing a program. 
The Report Option for Xtrieve allows you 
to easily generate reports. 

Specify single-user or multi-user/net- 
workversion. For multi- user/network ver¬ 
sion, specify environment: 3Com3plus; 
IBM TopView; Microsoft Windows; Multi¬ 
link Advanced; MPOS; Novell Advanced 
NetWare; XENIX System V/AT; or satellite 
or server-based IBM PC Network. Btrieve 
supports most language compilers and 
interpreters. Requires hard disk and 
128K memory (Btrieve routines use 32K) 
Version 4.10. 


Free 


If you haven’t yet received 
your Programmer’s Connec¬ 
tion Buyer’s Guide, act now. 
Upgrading your programming 
technology could be one of 
the wisest and most profitable 
decisions you’ll ever make. 


CALL TOLL FREE 

USA: . 

800-336-1166 

Canada: . 

800-225-1166 

Ohio & Alaska 


(Collect): .. 

216-494-3781 

International: 

216-494-3781 

Telex: . 

.. 9102406879 

Easylink: . 

. 62806530 


Programmer’s Connection 
7249 Whipple Avenue NW 
North Canton, OH 44720 

Please turn the page for our 
latest price list and ordering 
information. 
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ai ■ expert systems List Ours 

Ist-CLASS by Programs in Motion . 495 399 

EXSYS Development Software by EXSYS . 395 289 

EXSYS Runtime System. 600 469 

LEVEL5 by Information Builders . 685 569 

Logic-Line Series All varieties by Thunderstone . CALL CALL 

VP-EXPERT by Paperback Software . New 125 79 

ai - lisp language 

muLISP-87 Interpreter by Soft Warehouse .... New 250 CALL 

muLISP-87 Interpreter & Compiler. New 350 CALL 

Q'Nial Various by NIAL Systems . CALL CALL 

Star Sapphire LISP Compiler by Sapiens . 495 429 

TransLISP PLUS from Solution Systems . 195 125 

ai - prolog language 

Arity Combination Package . 1095 979 

Expert System Development Pkg. 295 229 

File Interchange Toolkit. 50 44 

PROLOG Compiler 8i Interpreter. 650 569 

Screen Design Toolkit. 50 44 

SQL Development Package . 295 229 

Arity PROLOG Interpreter. 295 229 

Arity Standard Prolog . 95 77 

LPA microPROLOG All Varieties .... CALL CALL 

MPROLOG Language Primer LOGICWARE . 50 45 

MPROLOG P500 by LOGICWARE . 495 395 

MPROLOG P550 w/Primer by LOGICWARE . 220 175 

Turbo PROLOG by Borland Inti . 100 64 

Turbo PROLOG Toolbox by Borland Inti . 100 64 

ai - Smalltalk language 

Smalltalk/V. 100 84 

EGA/VGA Color Option. 50 45 

Goodies Diskette #1 . 50 45 

Smalltalk/Comm. 50 45 

ai - texas instruments 

Arborist Decision Tree Software . 595 519 

PC Scheme Lisp . 95 77 

Personal Consultant Easy. 495 435 

Personal Consultant Image. 495 435 

Personal Consultant Online . 995 869 

Personal Consultant Plus. 2950 2589 

Personal Consultant Runtime. 95 84 

ada language 

Ada Vantage GSA-validated by Meridian Software ... 795 735 

AdaVantage Utility Packages. 50 47 

DOS Environment Package . 50 47 

Ada GSA-validated w/ maintenance by alsys ... New 3355 3119 

Janus/ADA C Pak by R&R Software . 95 84 

apl language 

APL*PLUS PC bySTSC . 695 495 

APL’PLUS PC Spreadsheet Mgr bySTSC . 195 139 

APL*PLUS Tools by STSC . 295 199 

APL*PLUS PS/2 bySTSC . 695 495 

ATLAS "GRAPHICS bySTSC . 450 329 

Financial/Statistical Library by STSC . 275 189 

Pocket APL bySTSC . 95 69 

STATGRAPHICS bySTSC . 895 649 

assembly language 

386 ASM/LINK Cross Asm by Phar Lap . 495 389 

8088 Assembler w/Z-80 Translator by 2500 AD .... 100 89 

ASM LIB Function Library by BCSoft . 149 125 

asmTREE B-Tree Dev System by BCSoft . 395 329 

Cross Assemblers Various by 2500 AD . CALL CALL 

EZASM by C Source . 70 59 

Microsoft Macro Assembler. 150 CALL 

Resident-ASM by American Software Inti . New 150 139 

Turbo Debugger by Speedware . 89 79 

Turbo Editasm by Speedware . 99 84 

Visible Computer: 8088 by Software Masters . 80 64 

basic language 

db/Lib for QuickBASIC by AJS Publishing . 139 119 

Finally by Komputerwerk . 99 85 

MACH 2 by Micro Help . 69 55 

Microsoft QuickBASIC. New Version 99 CALL 

QBase Relational Database by Crescent . 89 79 

Quick-Tools by BCSoft . 130 109 

QuickPak by Crescent Software . 69 59 

Scientific Subroutine Library by Wiley . 125 99 

Screen Sculptor by Software Bottling . 125 91 

Stay-Res by MicroHelp . 69 55 

True BASIC. 100 79 

True BASIC w/Run-time . Special Price 150 99 

True BASIC 3D Graphics. 50 41 

True BASIC Developer's Toolkit. 50 41 

Turbo BASIC Compiler by Borland Inti . 100 64 

blaise products 

ASYNCH MANAGER Specify C or Pascal . 175 135 

C TOOLS PLUS/5.0 . 129 99 

KeyPlayer Super Batch Program . 50 45 

LIGHT TOOLS for Datalight C . 100 65 

PASCAL TOOLS & TOOLS 2. 175 135 

RUNOFF Text Formatter . 50 45 

TURBO ASYNCH PLUS. 129 99 

TURBOCTOOLS . 129 99 

TURBO POWER TOOLS PLUS. 129 99 

VIEW MANAGER Specify C or Pascal . 275 199 

borland products 

EUREKA Equation Solver . 167 105 

Reflex: The Analyst. 150 99 

Sidekick . 85 57 

Superkey. 100 64 

Turbo Basic Compiler. 100 64 

Turbo Basic Database Toolbox. 100 64 

Turbo Basic Editor Toolbox . 100 64 

Turbo Basic Telecom Toolbox. 100 64 

Turbo C Compiler (Call for support products) . 100 64 

Turbo Lightning and Word Wizard. 150 94 

Turbo Lightning. 100 64 

Turbo Lightning Word Wizard. 70 47 


Turbo Pascal. 100 64 

Turbo Pascal Database Toolbox. 100 64 

Turbo Pascal Developer's Toolkit. 395 289 

Turbo Pascal Editor Toolbox. 100 64 

Turbo Pascal Gameworks Toolbox. 100 64 

Turbo Pascal Graphix Toolbox. 100 64 

Turbo Pascal Numerical Methods Toolbox. 100 64 

Turbo Pascal Tutor . 70 41 

Turbo Prolog Compiler. 100 64 

Turbo Prolog Toolbox. 100 64 

c language 

C-terp by Gimpel, Specify compiler . 298 219 

C Trainer with Book by Catalytix . 122 87 

DeSmet C w/ Debugger & Large case . 209 184 

DeSmet C w/Debugger only . 159 138 

Eco-C88 Modeling Compiler by Ecosoft . New 100 79 

Instant C by Rational Systems . 495 369 

Lattice C Compiler vers. 3.2 from Lattice . 500 265 

Mark Williams Let's C with FREE csd . 75 54 

Microsoft C Compiler 5.0 w/CodeView. 450 CALL 

Microsoft QuickC Compiler . 99 CALL 

Optimum-C by Datalight . 139 95 

Turbo C Compiler by Borland . 100 64 

Uniware 68000/10/20 Cross Compiler by SDS .... 995 829 

c utilities 

Blackstar C Library by Sterling Castle . 125 98 

C++ by Guidelines w/version 1.1 kernel . 195 172 

c-tree & r-tree Combo by FairCom . 650 499 

c-tree ISAM File Manager . 395 289 

r-tree Report Generator . 295 239 

Csharp Realtime Toolkit by Systems Guild . 600 489 

Curses Window Dev Pkg by Aspen Scientific . 119 105 

with Source Code . 289 249 

dBx dBASE to C Translator by Desktop At . 350 299 

with Source Code . 550 419 

Entelekon Combo Package. Special Price 200 125 

Flash-up Windows by Software Bottling . 90 78 

Graphic Color version by SciEndeavors . 350 274 

HALO Graphics by Media Cybernetics . 300 205 

HALO Development Pkg for Microsoft . 595 389 

The HAMMER by OES Systems . 195 129 

HOOPS 3-D Graphics by Ithaca Software . New 575 459 

LINK&LOCATE by Systems & Software . New 350 309 

PANEL/TC for Turbo C by Roundhill . 129 95 

PANEL Plus by Roundhill . 495 395 

PC Lint by Gimpel Software . 139 99 

Resident-C by American Software Inti . New 150 139 

RTC PLUS Fortran to C by Cobalt Blue . 450 369 

Sapiens V8 Virtual Memory Manager . 300 265 

Scientific Subroutine Library by Wiley . 175 135 

TE Developer's Kit by Sub Systems . 95 85 

Vitamin C by Creative Programming . 225 149 

VC Screen Forms Designer . 100 79 

WKS LIBRARY by Tenon Software . New 89 79 

Zview by Data Mgmt Consultants . 245 119 

cobol language 

COBOL spll by Flexus . 395 329 

FPLIB for Realia COBOL by BCSoft . 149 129 

Micro Focus COBOL See Micro Focus Section 
Microsoft COBOL See Microsoft Section 

Realia COBOL with RealMENU. 1145 899 

Realia COBOL. 995 783 

RealCICS. 995 783 

RM/COBOL by Ryan-McFarland . 950 CALL 

RM/COBOL 85 by Ryan-McFarland . 1250 CALL 

RM/NET+5 by Ryan-McFarland . 300 CALL 

RM/Screens. 395 CALL 

SCREENIO by Norcom . 400 379 

screenplay for COBOL by Flexus . 175 115 

database management 

Advanced DBMaster by Macon Software . New 510 419 

Clipper by Nantucket . New 695 CALL 

dBASE III Plus by Ashton-Tate . New 695 389 

dblll Compiler by WordTech Systems . New CALL CALL 

dbSQL by WordTech Systems . New CALL CALL 

dbxl by WordTech Systems . New 169 109 

dFLOW by Wallsoft . New 149 119 

The Documenter by Wallsoft . New 295 239 

Fox Base Plus. New 395 249 

Genifer by Bytel . New 395 275 

MAGIC PC by AKER . Special Price. New 199 179 

Paradox 1.1 by Ansa/Borland . New 495 359 

Paradox 2.0 by Ansa/Borland . New 725 525 

Paradox Network Pack by Ansa/Borland . New 995 725 

Q&A by Symantec . New 349 219 

Quickcode by Fox & Geller . New 295 179 

Quickindex by Fox & Seller . New 149 95 

Quickreport by Fox & Geller . New 295 179 

Quicksilver by WordTech Systems . New 599 349 

R:Base 5000 by Microrim . New 495 CALL 

R:Base System V by Microrim . New 700 CALL 

\ rdb by Robinson-Shafer-Wright . New 139 119 

Advanced Revelation by COSMOS . New 950 CALL 

SQL Base by Gupta Technologies . New 995 CALL 

Multi-User Version . New 1995 CALL 

Tom Rettig's Library by Tom Rettig & Assoc ... New 100 79 

Ul Programmer by Wallsoft . New 295 239 

VP-INFO by Paperback Software . New 125 79 

VP-PLANNER by Paperback Software . New 100 63 

VP-PLANNER PLUS by Paperback Software ... New 125 79 

XDB II by Software Systems Technology . New 395 CALL 

C Programming Interface. New 295 CALL 

debuggers Si profilers 

386 DEBUG Cross Debugger by Phar Lap . 195 129 

Advanced Trace-86 by Morgan Computing . 175 115 

Codesmith-86 by Visual Age . 145 98 

DSD87 by Soft Advances . 125 79 

MiniProbe by Atron . 395 369 

Periscope I with Board by Periscope . 345 275 

Periscope II with NMI Breakout Switch . 175 139 

Periscope ll-X Software only . 145 105 

Periscope III 8 MHz version . 995 795 

Periscope III 10 MHz version . 1095 875 

The PROFILER with Source Code by DWB . 125 89 


TURBOsmith Source debugger for Turbo Pascal . 99 69 

The WATCHER Profiler by Stony Brook . 60 51 

disk utilities 

Back-lt by Gazelle Systems . 130 115 

Disk Optimizer by Softlogic Systems . 60 55 

Disk Technician by Prime Solutions . 100 89 

FASTBACK by 5th Generation Systems . 159 115 

FASTBACK PLUS by 5th Generation Systems ..New 189 139 

United Software Security Take Two Manager .. New 139 119 

Vcache by Golden Bow Systems . 50 47 

Vopt by Golden Bow Systems . 50 47 

Vfeature by Golden Bow Systems . 80 74 

Vfeature Deluxe by Golden Bow Systems . 120 111 

XenoCopy-PC by XenoSoft . 80 69 

dos utilities 

Advanced Norton Utilities. 150 89 

Command Plus by ESP Software . 80 69 

Desqview from Quarterdeck . 130 115 

FANSI-CONSOLE by Hersey Micro . 75 62 

Mace Utilities Paul Mace Software . 99 89 

MicroHelp Utility by MicroHelp . 59 49 

Norton Commander by Peter Norton . 75 55 

Norton Utilities by Peter Norton . 100 59 

OPAL Shell Language by Software Factory . 99 89 

Q-DOS II by Gazelle Systems . 70 59 

Taskview by Sunny Hill Software . 80 55 

essential products 

Breakout Debugger by Essential Software . 125 89 

C Utility Library. 185 119 

Essential Communications. 185 125 

Essential Communications with Break Out . 250 189 

Essential Graphics. 250 183 

/"residentC"/. New 99 85 

with Source Code . New 198 169 

ScreenStar. New 99 85 

with Library Source Code . New 198 169 

forth language 

CFORTH Native Code Compiler by LMI . 300 229 

FORTH/83 Metacompiler Specify Target . 750 599 

M MS Forth by Miller Microcomputer Svcs . New 180 159 

PC/FORTH by Laboratory Microsystems . 150 109 

PC/F0RTH+ by Laboratory Microsystems . 250 199 

Programmer's Package #1 by LMI . 250 199 

Programmer's Package #2 by LMI . 350 279 

Programmer's Package #3 by LMI . 500 399 

UR/FORTH Also Available for OS/2 by LMI . 350 279 

UR/FORTH Libraries. 500 395 

fortran language 

50 MORE: FORTRAN by Peerless Scientific . 125 95 

ACS Time Series by Alpha Computer Service . 495 389 

AUTOMATED PROGRAMMER by KGKAutomated... 995 949 

Essential Graphics by Essential Software . 250 183 

Forlib-Plus by Alpha Computer Service . 70 44 

FORTRAN Addenda by Impulse Engr . 165 138 

HALO Graphics by Media Cybernetics . 300 205 

I/O PRO w/No Limit Library by MEF . 250 219 

Microcompatibles Combo Package. 240 215 

Grafmatic. 135 117 

Plotmatic. 135 117 

Microsoft FORTRAN w/CodeView . 450 CALL 

No Limit Library by MEF Environmental . 129 109 

Numerical Analyst by MAGUS . 295 199 

PANEL by Roundhill Computer Systems . 295 199 

RM/FORTRAN by Ryan-McFarland . 599 399 

Scientific Subroutine Library by Wiley . 175 135 

Statistician by Alpha Computer Service . 295 235 

STATLIB.GL: by Wiley . 295 239 

STATLIB.TSF: by Wiley . 295 239 

Strings & Things by Alpha Computer Service . 70 45 

greenleaf products 

Greenleaf C Sampler Specify QuickC or Turbo C . 95 69 

Greenleaf Comm Library . 185 125 

Greenleaf Data Windows Library. 225 155 

with Source Code . 395 249 

Greenleaf Functions. 185 125 

help utilities 

HELP/Control by MDS . 125 99 

On-line Help from Opt-Tech . 149 99 

SoftScreen/HELP by Dialectic Systems . 195 149 

lattice products 

Lattice C Compiler ver 3.2 from Lattice . 500 265 

with Library Source Code . 900 495 

C Cross Reference Generator. 50 37 

with Source Code . 200 139 

C-Food Smorgasbord Function Library . 150 95 

with Source Code . 300 179 

C-Sprite Source Level Debugger . 175 CALL 

Curses Screen Manager . 125 85 

with Source Code . 250 169 

dBC III . 250 169 

with Source Code . 500 356 

dBC III Plus. 750 499 

with Source Code . 1500 998 

LMK Make Facility . 195 138 

RPG II Combo All three items below . 1100 875 

RPG II Compiler No Royalties . 750 625 

SEU Source Entry Utility . 250 199 

Sort/Merge. 250 199 

Screen Design Aid Utility for RPG II . 350 309 

SecretOisk II Encryption Utility . 79 59 

SideTalk Resident Communications . 120 88 

SSP/PC Scientific Subroutine Library . 350 269 

Text Management Utilities. 120 88 

metagraphics products 

FontWINDOW. 95 79 

LightWINDOW/C for Datalight C . 95 79 

MetaWINDOW No Royalties . 195 159 

MetaWINDOW/PLUS. 275 229 

TurboWINDOW/C for Turbo C . 95 79 

TurboWINDOW/Pascal for Turbo Pascal . 95 79 









































































































































































































































































































micro focus products 


Micro Focus COBOL/2 . 900 729 

Micro Focus COBOL/IQ Ad hoc Report Writer . 495 395 

Micro Focus COBOL/IQ for DOS 3.X Networks . 995 795 

Micro Focus FORMS-2 . 295 235 

Micro Focus Level II COBOL w/Animator . 495 395 

Level II COBOL. 349 279 

Level II Animator. 195 155 

Micro Focus PC-CICS. 1495 1189 

with Micro/SPF . 1595 1269 

Micro Focus Personal COBOL. 149 119 

Micro Focus Professional COBOL . CALL CALL 

Micro Focus SOURCEWRITER. 995 795 

Micro Focus VS COBOL/XENIX . 1495 1195 

microport products 

386 Unlimited License Kit. 249 209 

AT Unlimited License Kit. 249 209 

DOSMerge286 Specify 2-Users or Unlimited . 149 129 

D0SMerge386 2-Users . 395 345 

D0SMerge386 Unlimited Users . 495 429 

System V/386 Combination. 799 669 

386 Runtime System. 199 169 

386 Software Development System. 499 429 

Text Preparation System. 199 169 

System V/AT Combination. 549 465 

AT Runtime System. 199 169 

AT Software Development System. 249 209 

Text Preparation System. 199 169 

395 295 

microsoft products 

Microsoft BASIC Compiler for XENIX . 695 CALL 

Microsoft BASIC Interpreter for XENIX . 350 CALL 

Microsoft C Compiler 5.0 w/CodeView . 450 CALL 

Microsoft COBOL Compiler with COBOL Tools. . 700 CALL 

for XENIX . 995 CALL 

Microsoft Excel. New 495 CALL 

Microsoft FORTRAN Optimizing Compiler . 450 CALL 

Microsoft FORTRAN for XENIX . 695 CALL 

Microsoft Learning DOS . 50 CALL 

Microsoft Macro Assembler. 150 CALL 

Microsoft Mouse Specify Serial or Bus . 150 CALL 

with Microsoft Windows . 200 CALL 

withEasyCAD . 175 CALL 

Microsoft Pascal Compiler. 300 CALL 

for XENIX . 695 CALL 

Microsoft QuickBASIC. 99 CALL 

Microsoft QuickC. 99 CALL 

Microsoft Windows. 99 CALL 

Microsoft Windows 386. New 195 CALL 

Microsoft Windows Development Kit. 500 CALL 

Microsoft Word. 450 CALL 

Microsoft Works. New 195 CALL 

mks products 

MKSAWK. 75 65 

MKS RCS Revision Control System . 189 155 

MKS Toolkit with MKS VI Editor . 139 109 

M KS Trilogy with A WK. CRYPT & Korn Shell . 119 99 

MKS VI Editor by MKS . 75 65 

modula-S language 

LOGITECH Modula-2 Development System. 249 199 

Modula-2 Compiler Pack. 99 79 

Modula-2 Toolkit. 169 139 

LOGITECH Modula-2 Window Pkg. 49 39 

Macro2 Macro preprocessor by PMI . 89 79 

ModBase by PMI . 89 79 

ModGraph by TEONA . 50 45 

MODULA-2 by Stony Brook . New 195 169 

MODULA-2 with Utilities by Stony Brook . New 345 299 

Repertoire by PMI . 89 75 

Science & Engrg Tools by Quinn-Curtis . 75 67 

Universal Graphics Library by Quinn-Curtis . 130 119 

mouse products 

LOGIMOUSE BUS with PLUS Pkg by LOGITECH .... 119 98 

with PLUS & PC Paintbrush . 149 119 

with PLUS & CAD Software . 189 153 

with PLUS & CAD & Paint . 219 179 

with PLUS & First Publisher . CALL CALL 

LOGIMOUSE C7 with PLUS Pkg. Specify Connector ... 119 98 

with PLUS & PC Paintbrush . 149 119 

with PLUS & CAD Software . 189 153 

with PLUS & CAD & Paint . 219 179 

with PLUS & First Publisher . CALL CALL 

Microsoft Mouse See Microsoft Section 

other languages 

ACTOR by Whitewater Group . 495 419 

CCS MUMPS All varieties by MGIobal . CALL CALL 

Marshal Pascal by Marshal Language Systems . 189 155 

Pascal-2 by Oregon Software . 395 289 

Personal REXX by Mansfield Software . 125 99 

SN0B0L4+ by Catspaw . 95 80 

other products 

Carbon Copy Plus by Meridian Technology . 195 159 

Dan Bricklin's Demo Pgm by Software Garden . 75 57 

Dan Bricklin's Demo Tutorial. 50 45 

Fast Forward by Mark Williams . 70 59 

Instant Replay by Nostradamus . 150 CALL 

MicroTEX Typesetting from Addison-Wesley . 295 CALL 

Printer Drivers. CALL CALL 

muMATH by Soft Warehouse . New 300 199 

Net-Tools by RCS oft . 149 129 

Norton Guides Specify Language . 100 65 

OPT-Tech Sort by Opt-Tech Data Proc . 149 99 

PC-MOS/386 by The Software Link . New 195 179 

PC/TOOLS by Custom Software Systems . 49 45 

Resident Expert Specify tang by Santa Rita .... New 59 55 

Screen Machine by MicroHelp . 79 59 

SuperSort by LifeStyle . 139 119 

phoenix products 

Pasm86 Macro Assembler version 2.0 . 195 108 

Pdisk Hard Disk & Backup Utility . 145 99 


Pfantasy Pac Phoenix Combo . 995 595 

Pfinish Execution Profiler . 395 209 

Pfix86plus Symbolic Debugger . 395 209 

PforCe Specify C Compiler . 395 209 

PforCe++ Specify C Compiler and C++ . 395 209 

Plink86plus Overlay Linker . 495 275 

Pmaker Make Utility . 125 78 

Pmate Macro Text Editor . 195 108 

Pre-C Lint Utility . 295 154 

Ptel Binary File Transfer Program . 195 108 

polytron products 

PolyBoost Software Accelerator . Special Price 80 54 

PolyDesk III. 99 72 

PolyDesk III Archivist . 50 42 

PolyDesk III Cryptographer . 50 42 

PolyDesk III Talk. 70 52 

PolyLibrarian Library Manager . 99 89 

PolyLibrarian II Library Manager . 149 129 

Poly Make UNIX-like Make Facility . 149 129 

PolyShell. Special Price 149 105 

Polytron C Beautifier. 50 45 

PolyXREF Complete Cross Ref Utility . 219 185 

PolyXREF One language only . 129 109 

PVCS Corporate Version Control System . 395 329 

PVCS Personal. 149 129 

program mgmt utilities 

Interactive EASYFLOW by Haventree . 150 125 

PrintQ by Software Directions . 89 84 

Quilt Computing Combo QMake & SRMS . 250 199 

Sapiens MAKE. 179 155 

Sapiens MAKE & V8 . 439 379 

Source Print by Aldebaran Labs . 97 75 

TLIB Version Control System by Burton . 100 89 

Tree Diagrammer by Aldebaran Labs . 77 67 

sco products 

Complete XENIX System V by SCO: . 1295 994 

Development System. 595 499 

Operating System Specify XT or AT . 595 499 

Text Processing Package. 195 144 

Lyrix by SCO 595 449 

SCO Professional 1-2-3 Workalike for XENIX . 795 595 

SCO XENIX-NET. 595 495 

XENIX System V 386 by SCO . CALL CALL 

softcraft products 

Btrieve ISAM Mgr with No Royalties . 245 169 

Xtrieve Query Utility . 245 169 

Report Option forXtrieve . 145 89 

Btrieve/N for Networks . 595 429 

Xtrieve/N . 595 429 

Report Option/N forXtrieve/N . 345 249 

XQL. New 795 CALL 

text editors 

Brief & dBrief Combo from Solution Systems . 275 CALL 

Brief. 195 CALL 

dBrief Customizes Brief for dBASE III . 95 CALL 

de by David Livshin .. 75 65 

Epsilon Emacs-like editor by Lugaru . 195 147 

KEDIT by Mansfield Software . 125 98 

Micro/SPF by PHASER SYSTEMS . 175 139 

Microsoft Word. 450 CALL 

PC/VI by Custom Software Systems . 149 99 

SPF/PC by Command Technology Corp . CALL CALL 

Vedit Plus by CompuView . 185 128 

turbo pascal utilities 

ALICE Interpreter by Software Channels . 95 66 

AZATAR DOS Toolkit by AZATAR . New 95 85 

OOS/BIOS 8i Mouse Tools by Quinn-Curtis . 75 67 

Flash-up by Software Bottling . New 89 78 

Flash-up Developer's Toolbox. New 49 45 

MACH 2 for Turbo Pascal by Micro Help . 69 55 

MetraByte D/A Tools by Quinn-Curtis . 100 89 

Science & Engrg Tools by Quinn-Curtis . 75 67 

Screen Sculptor by Software Bottling . 125 91 

Speed Screen by Software Bottling . 35 32 

System Builder by Royal American . 150 129 

IMPEX Query Utility . 100 89 

Report Builder. 130 115 

TDebugPLUS by TurboPower Software . 60 49 

Tmark by Tangent Designs . 80 69 

Turbo Professional from TurboPower ... New Version 99 79 

TurboHALO from /MSI . 95 75 

TurboPower Utilities by TurboPower . 95 78 

TurboRef by Gracon Services . 50 35 

TURBOsmith Source Debugger by Visual Age . 99 69 

Universal Graphics Library by Quinn-Curtis . 130 119 

wendin products 

Operating System Toolbox. 99 79 

PCNX Operating system . 99 79 

PCVMS Similar to VAX/VMS . 99 79 

Wendin-DOS Multitasking DOS . 99 85 

XTC Text Editor w/Pascal source . 99 75 

xenix/unix products 

Btrieve ISAM File Mgr by SoftCraft . 595 429 

C-terp by Gimpel. . 498 379 

c-tree ISAM Mgr by FairCom . 395 289 

dBx with Library Source by Desktop Al . 550 419 

DIRECTORY SHELL 286 by American Mgmt Sys.... 349 295 

DIRECTORY SHELL 386 by American Mgmt Sys.... 495 415 

Epsilon Text Editor by Lugaru . New 195 147 

Micro Focus Products See Micro Focus Section 
Microport Products See Microport Section 
Microsoft Products See Microsoft Section 

PANEL Plus by Roundhill Computer Systems . 795 535 

REAL-TOOLS Binary Version byPCT . 99 89 

Complete Source Version . 999 729 

RM/COBOL by Ryan-McFarland . 1250 949 

RM/FORTRAN by Ryan-McFarland . 750 549 

SCO Products See SCO Section 


Terms are subject to change. 

©1987 Programmers Connection, Inc. 

CIRCLE NO. 175 ON READER SERVICE CARD 


LOWEST PRICES 

Due to printing lead times, some of our current 
prices may differ from those shown here. Call for 
latest pricing. 

FREE SHIPPING 

Orders within the USA (including Alaska & Hawaii) 
are shipped FREE via UPS. Express shipping is 
available at the shipping carrier's standard rate 
with no rush fees or handling charges. To avoid 
delays when ordering by mail, please call first to 
determine the exact cost of express shipping. 
CREDIT CARDS 

VISA and MasterCard are accepted at no extra 
cost. Your card is charged when your order is 
shipped. Mail orders please include credit card 
expiration date and authorized signature. 

CODs AND POs 

CODs and Purchase Orders are accepted at no 
extra cost. No personal checks are accepted on 
COD orders. POs with net 30-day terms (with initial 
minimum order of $ 100) are available to qualified 
US accounts only. 

SALES TAX 

Orders outside of Ohio are not charged state sales 
tax. Ohio customers please add 6% Ohio tax or 
provide proof of tax-exemption. 

INTERNATIONAL ORDERS 
Shipping charges for International and Canadian 
orders are based on the shipping carrier's standard 
rate. Since rates vary between carriers, please call 
or write for the exact cost. International orders 
(except Canada), please include an additional $10 
for export preparation. All payments must be made 
with US funds drawn on a US bank. Please include 
yourtelephone numberwhen ordering by mail. Due 
to government regulations, we cannot ship to all 
countries. 

VOLUME ORDERS 

Volume orders may qualify for additional discounts. 
Call us for special pricing. 

SOUND ADVICE 

Our knowledgeable technical staff can answer 
technical questions, assist in comparing products 
and send you detailed product information tailored 
to your needs. 

30-DAY GUARANTEE 

Most of our products (excluding books) come with 
a 30-day documentation evaluation period or a 
30-day return guarantee. Please note that some 
manufacturers restrict us from offering guarantees 
on their products. Call for more information. 

MAIL ORDERS 

Please include your telephone number on all mail 
orders. Be sure to specify computer, operating 
system and any applicable compiler or hardware 
interface(s). Send mail orders to: 

Programmer’s Connection 
7249 Whipple Ave. NW 
North Canton, OH 44720 


USA . 800-336-1166 

CANADA . 800-225-1166 

OHIO & ALASKA (Collect) 216-494-3781 
TELEX 9102406879 

EASYLINK . 62806530 

INTERNATIONAL . 216-494-3781 

CUSTOMER SERVICE 216-494-8899 


INTERNATIONAL . 216-494-3781 

CUSTOMER SERVICE 216-494-8899 

Hours: Weekdays 8:30 AM to 8:00 PM EST. 







































































































































































































IT'S TIME TO DO SOME 
SERIOUS 386 BUGBUSTING! 



Vieu Ufetch Options Calls So feaory TfljJ.IH.llHIU Eval 


Source Probe Uersion 1.00 


fair = loner; 

while (fahr <= upper) < | ^ 

/• — - 

Conputc Celsius te«peratu 


PROBE’S menu - 
for afo /?w//- 
rfou'/i menus set a 
new standard for 
debugger 
interfaces. 


PROBE has 
source-level 
debugging to let 
you (( C” your 
program. 


This is an 
out-of-range 
memory-overwrite 
bug. Since it is 
interrupt related , 
it only appears in 
real time. 


POP registers up 
and down with a 
single key. 


W elcome to your nightmare. Your company has bet 
the farm on your product. Your demonstration 
wowed the operating committee, and beta ship¬ 
ments were out on time. Then wham! 

All your beta customers seemed to call on the same day. 
“Your software is doing some really bizarre things’’they say. 
Your credibility is at stake. Your profits are at stake. Your 
sanity is at stake. 

THIS BUG’S FOR YOU 

You rack your brain, trying to figure something out. Is it a 
random memory overwrite? Or worse, an overwrite to a stack- 
based local variable? Is it sequence dependent? Or worse, 
randomly caused by interrupts? Overwritten code? Undocu¬ 
mented “features” in the software you’re linking to? And to 
top it off, your program is too big. The software debugger, 
your program and it’s symbol table can’t fit into memory at 
the same time. Opening a bicycle shop suddenly isn’t such a 
bad idea. 

THIS DEBUGGER’S FOR YOU 

Announcing the 386 PROBE™ Bugbuster,*from Atron. Nine 
of the top-ten software developers sleep better at night 
because of Atron hardware-assisted debuggers. Because they 
can set real-time breakpoints which instantly detect memory 
reads and writes. 

Now, with the 386 PROBE, you have the capability to set a 
qualified breakpoint , so the breakpoint triggers only if the 
events are coming from the wrong procedures. So you don’t 
have to be halted by breakpoints from legitimate areas. You 
can even detect obscure, sequence-dependent problems by 
stopping a breakpoint only after a specific chain of events has 
occurred in a specific order. 


Then, so you can look at the cause of the problem, the 386 
PROBE automatically stores the last 2K cycles of program 
execution. Although other debuggers may try to do the same 
thing, Atron is the only company in the world to dequeue the 
pipelined trace data so you can easily understand it. 

Finally, 386 PROBE’s megabyte of hidden, write-protected 
memory stores your symbol table and debugger. So your bug 
can’t roach the debugger. And so you have room enough to 
debug a really big program. 



PUT YOU IN THE TOP TEN? 



Look at it this way. Nine of the top-ten software products in 
any given category were created by Atron customers. Maybe 
their edge is - a good night’s sleep. 

Call and get your free, 56-page bugbusting bible today. 
And if you’re in the middle^ j£. of a nightmare right now, 

give us a purchase order 
number. We’ll FEDEX 
you a sweet dream. 


^mlV i v\ 
BUGBUSTERS 


A division of Northwest Instrument Systems, Inc. 

20665 Fourth Street • Saratoga, CA 95070 


408/741-5900 


*Versions for COMPAQ. PS/2-80s and compatibles. Copyright © 1987 by Atron. 386 PROBE is a trademark of Atron. Call 44-2-855-888 in the UK 
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WILL FASTIE 


New Directions 

The Industry’s Pulse 

386fervor, IBM excitement, andEMS4.0 
all beat strongly at COMDEX. 



B arely a week after leaving Las 
Vegas, COMDEX/Fall is little 
more than a blur. That might 
mean I spent three days in a frenzy of 
new products. It might mean I spent 
too much time on the evening party 
circuit (“press always welcome”). It 
might mean I just couldn’t see for all 
the rain. Or it might mean I am still in 
a rage about hotel rooms and cars (Las 
Vegas does not love our conventions). 

None of the above is the correct 
answer. The trade press has already 
reported a “dearth” of new product 
introductions at this annual gathering 
in Las Vegas. From my perspective, 
however, the hot news is not new 
products, but the general health of the 
computer industry. We need to check 
the industry’s pulse, both to find out if 
it is healthy and to make sure PC Tech 
Journal is following the right issues 
and watching the right developments. 
Looking for the pulse kept me busier 
at this COMDEX than at any trade show 
in recent memory. 

Even without lots of product an¬ 
nouncements, this was an exciting (and 
fun-filled) COMDEX. Here are some 
observations about what I found, as 
well as a look at a few products. 

THE 386 MOMENTUM 

No one could seriously doubt the 
strengthening penchant for the 80386 
and all it implies. What I found remark¬ 
able, however, was just how strong the 
momentum really is. 

Intel made an effort to get this 
point across by hosting a well-attended 
afternoon session during which indus¬ 
try leaders touted die 386 and the ad¬ 
vance of technology it represents. For¬ 
tunately for Intel, the success of 386- 
based products will not be based upon 
what was a rather boring and even 
downbeat session and a rather lacklus¬ 
ter demonstration room, which had 
none of the excitement of last year’s 
exhibits. Intel is absolutely in the driv¬ 


er’s seat and should show it off with a 
bit more pizzazz. 

Nonetheless, David House, Intel’s 
senior vice president and general man¬ 
ager of the Microcomputer Compo¬ 
nents Group, provided good informa¬ 
tion about the progress of the 386. For 
example, Intel will have four fabrica¬ 
tion facilities online and producing die 
chip by the end of the first quarter of 
1988. This is twice as many as for die 
80286; the annual production of chips 
in the 386’s second year will be twice 
the level of the 286 in its second year. 

Better yet for Intel, demand for 
the 386 is staggering. House owned up 
to early delivery problems, but pointed 
out that Intel could have gotten back 
on track in a quarter or two if only 
demand had stayed at the original pro¬ 
jections. It is a nice problem to have: 
demand for the chip has so outpaced 
supply that House’s chart still showed a 
shortfall by the end of 1987. Intel now 
seems to be catching up, however, and 
claims to be ahead of previously stated 
production schedules as a result of a 
faster ramp-up to meet the unexpect¬ 
edly strong demand. 

According to House, the 386 is a 
processor architecture that spans the 
entire spectrum of computing, from the 
home to the data center. In the middle, 


the 386’s current stomping ground of 
high-performance desktops, Intel is 
now able to offer 20-MHz chips sup¬ 
ported by 20-MHz 80387 math copro¬ 
cessors, 20-MHz 82383 cache control¬ 
lers, and the 82786 graphics chip. 

House called 1989 “the year of the 
25-MHz 386” (die rumored 24-MHz 
version is thus officially dead). He also 
said that Intel would provide a version 
of the chip that would allow vendors to 
build 386-based computers costing less 
than $1,000 at retail, although he did 
not elaborate with timeframes or other 
details of such a processor. 

Finally, the much-runiored 80486 
processor should be available in 1990, 
House said. He defined it as 100- 
percent binary-compatible with the 386 
family that runs two to three times 
faster. That the chip represents a chal¬ 
lenge for Intel is clear; House said the 
486 will require 1 million transistors 
on the silicon—that’s three times more 
than the 386 of today. 

Intel is being refreshingly open 
about its manufacturing problems and 
plans for the future. Knowing that the 
company soon will overcome the sup¬ 
ply problem, and that it intends to ex¬ 
pand its 386 family, is very helpful to 
the industry. We now know that we can 
plan for deployment of 386-based desk- 
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tops because availability should be 
good. We also know that as supply 
grows stronger, prices will fall, making 
386 systems more attractive. Best of all, 
we know that Intel is committed to a 
strong future for its current flagship 
product. That’s good for everyone. 

Now, if we only knew about the 
“80388” (my code name for a 16-bit 
version of the 386 that can replace the 
80286 in its socket); I would really like 
Intel to tell us once and for all 
whether it will offer such a retrofit 
product. As I have said so often before, 
all of us who have purchased 286- 
based systems have been left at the 
altar; we never got a chance to fully 
exploit the 286 before the 386 genera¬ 
tion began. The 80388 would be a rela¬ 
tively low-cost way to add some life to 
all that 286 iron out there. 

386 ON THE FLOOR 

Excitement over the 386 was evident all 
over the exhibit halls, but Intel may 
have been the star with the announce¬ 
ment of its Personal Computer En¬ 
hancement Operation’s (PCEO) Inboard 
386/PC for PC- and XT-class machines. 
Although PCEO is not the first vendor 
to offer such a product, it is being ex¬ 
tremely aggressive with the price. At an 


incredible list price of $995, the In¬ 
board 386/PC with 1MB of RAM is on a 
par with many 286 add-in boards. 
Microsoft’s Mach 20 with 1MB of RAM, 
for example, lists for $880; the extra 
$115 for the Inboard buys compatibility 
with all the emerging software that can 
exploit the 386. Memory can be ex¬ 
panded to 3MB; the optional piggyback 
memory board lists for $645 for 1MB 
and $1,145 for 2MB. The product in¬ 
cludes a driver for version 4.0 of the 
Expanded Memory Specification (EMS) 
and disk-caching software. 

PCEO also reduced the price of 
the original Inboard 386 for the AT to 
$1,595 with no memory (previously 
$1,995) and $1,895 with 1MB of RAM 
(previously $2,495). This reduction 
makes the InBoard 386/AT more com¬ 
petitive with the rest of the market and 
surely is long overdue. 

The Inboard 386 is now compati¬ 
ble with a wider variety of 286-based 
systems, including Tandy 3000, Wyse 
286, and Compaq Deskpro 286 systems 
(except for the 12-MHz version). The 
buyer must specify which machine will 
be upgraded because $200 of the list 
price goes for a machine-specific instal¬ 
lation kit. As with the Inboard 386/PC, 
the original Inboard includes software 


for EMS 4.0 as well as the new disk¬ 
caching program. 

I do find die Inboard pricing 
ironic. The Inboard 386/PC improves 
performance of an XT by a factor of 
about ten, making it twice as fast as an 
AT. The more expensive Inboard 386/AT 
accelerates an AT by a factor of three, 
or one-third the boost given an XT, and 
yields a system with 50-percent better 
performance than the accelerated XT. 

Intel was not die only vendor get¬ 
ting 386 attention. Compaq certainly 
garnered its share of traffic with its 
new offerings, the Deskpro 386/20 and 
the Portable 386. As predicted, AST 
Research was showing not only its Pre¬ 
mium 386 machine but also the 386 
add-in board for the Premium 286. 
Called die FASTboard/386, it lists for 
$1,995. PC Tech Journal has yet to ex¬ 
amine this product, but if it measures 
up in our compatibility studies, it be¬ 
comes a strong buying incentive for the 
Premium 286 system. 

IBM did not particularly play up 
the PS/2 Model 80s, aldiough it did 
give one away, and several were pres¬ 
ent in the boodi. Model 80s do seem 
to be flowing in the distribution chan¬ 
nels, however, so IBM is now anted up 
and ready to play. 


9 Track Tape Drives 

For IBM PC/XT/AT and Compaq 386 



Qualstar 1052 

• 1600/3200 bpi 

• 25/50 in./sec. 

• Manual load 

• Streaming 
Subsystem price: 

$3,595. 



Cipher Data F-880 

• 1600/3200 bpi 

• 25/100 in./sec. 

• Auto load 

• Start/Stop & Streaming 
Subsystem price: 

$4,995. 



Kennedy 9600A 

• 800/1600/3200 bpi 

• 50/100 in./sec. 

• Auto load 

• Start/Stop & Streaming 
Subsystem price: 

$6,495. 


Anritsu 2620 

• 1600/3200/6250 bpi 

• Cache buffered 

• Auto load 

Subsystem price: 

$9,495. 


Let Overland Data match your specific application needs 
to one of its wide range of 9 Track Tape Subsystems for the 
IBM PC/XT/AT and Compaq 386. Subsystem prices 
include 9 track tape drive, interface board, cables, data 
interchange and backup software for MS-DOS or XENIX 
operating systems. 

Interface boards are warranted for two years, parts and 
labor. Call for specific tape drive warranty information, 
and to find out about our special Demonstration Unit 
Program. circle no. 185 on reader service card 


Let Overland Data’s professional technical staff help you 
select the right tape drive for your personal computer 
system. Additional tape drive models available. Call today. 


nnj 

urn 


Overland Data, Inc. 

5644 Kearny Mesa Road 
San Diego, CA 92111 
Tel. (619) 571-5555 
Telex 754923 OVERLAND 


IBM PC, XT, AT are Registered Trademarks of International Business Machines Corp. 

XENIX and MS-DOS are Registered Trademarks of Microsoft Corp. Compaq 386 is a Registered Trademark of Compaq Computers, Inc. 
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Quad386XT Turns Your XT Into A 386 



Step up to the power of 386 with Multitasking at 16MHz! 

Quad386XT from Quadram. It’s the With Quad386XT, your XT acts like a $5000 Compaq 

386 machine. And at 16MHz, Quad386XT gives you 
fast, efficient multitasking. Run your programs concur- 
rently and watch your productivity jump! 


first system enhancement to deliver 
uncompromised 386 performance for your 
PC XT. 

The power of 32-bit processing. 

Just plug Quad386XT into your 
PC XT. It’s easy. There are no 
switches or jumpers to set. Our QVM 
software ensures compatibility and 
flexibility for current and future 
software applications. The on-board 
80386 chip takes charge of your XT 
system with true 32-bit processing, 
unlimited memory access, greater 
speed, and full PC program 
compatibility. 



Attention DP managers and VAD/VARs. 

Quad386XT makes perfect sense 
when you want to upgrade or 
custom-tailor a system for tme 386 
performance. For more information, 
contact us at One Quad Way, 
Norcross, Georgia 30093, 
404-564-5566. 


QUADRAM 

' — 1 An Intelligent Systems Company 



IBM is a trademark of International Business Machines Inc., 
Compaq is a trademark of Compaq Computer Corp., The Quadram 
logo, Quad386XT, and QVM are trademarks of Quadram. 
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The Ultimate 

Dbase 

User Interface 



The 

TM 

Ul Programmer 

The Next Generation 
in Programming — 

The Programmable Code Generator 

The Ul Programmer - $295 

+AII Products are backed with a 30 day money-back guarantee 
and come with unlimited, free technical support. 

Call us toll free at (800) 233-3569 outside NY. In NY, call (212) 406-7026. 


•We use Dbase 10 name me language based on Wayne Ratliffs wo*, as cssingu.sned trom 
Ashton-Talc's Vademarted DBASE products 


mm 

The Computer Aided 
Software Engineering Corp, 

233 Broadway, New York, NY 10279 (212) 406-7026 
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Finally, machines based on the 386 
were everywhere, coming from every 
imaginable vendor. The most interest¬ 
ing one I saw, perhaps surprisingly, 
was not an AT-compatible at all, but a 
multiuser UNIX engine: the EXL 316 
from, of all companies, Prime Com¬ 
puter. The EXL 316 is a 16-MHz system 
that can be configured with up to 8MB 
of RAM, 1GB of hard disk, a tape 
backup, and as many as 38 asynchro¬ 
nous lines. Communications controllers 
each support eight lines and include a 
dedicated, 8-MHz 80186 processor and 
128KB of local RAM. Prime offers its 
own implementation of UNIX System 
V.3 as well as MS-DOS compatibility via 
Locus Computing Corporation’s Merge 
386 software (Merge 286 is reviewed in 
this issue; see “The DOS-UNIX Union,” 
William Tropp and Stephen Wright, 
p. 78. Merge 386 was not yet available). 

Of course, it is not the technical 
specifications, but the vendor that is 
the most interesting aspect of the EXL 
316. This may be an indication that 
Prime is entering new waters and is 
well worth watching. 

386 SOFTWARE 

This COMDEX was full of vendors tout¬ 
ing software that would exploit the 
power of the 386 processor. Some of 
the claims are exaggerated at this early 
stage, although more and more truth 
will surface as time goes on. Two prod¬ 
ucts did corner a significant share of 
attention, and I heard much talk about 
them away from the show. 

First, DESQview 2.0 from Quarter¬ 
deck Office Systems may finally come 
into its own. It has full support for the 
386’s virtual 8086 mode, so now each 
application can have most of a 640KB 
space to itself; Quarterdeck claims to 
have been the first environment to sup¬ 
port their virtual mode. 

Quarterdeck also announced 
DESQview/386, which supports not 
only the virtual mode but also the pro¬ 
tected mode of the 386 processor. 
DESQview/386 also incorporates sup¬ 
port for Phar Lap’s new 386/DOS- 
Extender, which allows 386 protected- 
mode applications to run under DOS. 

If the 386 capabilities of DESQ¬ 
view were the honey attracting visitors 
to its out-of-the-way booth, then Quar¬ 
terdeck’s strident message could not 
fail to be felt and remembered. About 
every other minute during his DESQ¬ 
view demonstration, Gary 7 Saxer, techni¬ 
cal marketing manager, reminded his 
audience that the applications they 
were seeing were off-the-shelf DOS 


applications, not applications designed 
and tailored for DESQview. He would 
ask visitors what word processor they 
used, then pronounce that it would run 
unmodified in DESQview, no special 
version required. This message was 
repeated over and over, and it was 
apparent at the time that it was having 
the desired effect. 

This, of course, is a direct attack 
on Microsoft Windows, and a very good 
one at that. DESQview is much better 
than Windows at running what Win¬ 
dows calls “old” applications; for many 
situations, DESQview’s rapid context 
switching offers a valuable upgrade 
without requiring users to learn new 
skills. More advanced users will be able 
to exploit concurrent operation of ap¬ 
plications, which might be especially 
useful for background communications 
tasks. Quarterdeck was making sure 
these messages got through. 

The other product that people 
were talking about was Ansa’s data 
manager, Paradox. It was getting atten¬ 
tion for a variety of reasons, including 
Ansa’s new relationship with Borland 
(now its parent company) and the four 
new versions of the product in addition 
to 1.1 (single user) and 2.0 (network 
version). The new versions are Paradox 
386, which should be available as you 
read this; Paradox OS/2, to be released 
sometime during the first quarter of 
1988; Paradox Windows, which will be 
available second quarter 1988 and for 
OS/2 Presentation Manager by the end 
of 1988; and Paradox UNIX, scheduled 
for release second quarter 1988. 

Attracting the most attention were 
the 386 version and the OS/2 version, 
which was being demonstrated in Bor¬ 
land’s booth. The OS/2 demo had Para¬ 
dox generating data while Borland’s 
Quattro graphed the same data; the 
programs were running concurrently. 

Paradox 386 exploits the 386 pro¬ 
cessor for better performance and 
should be very appealing to those in 
need of immediate raw power. The 
OS/2 version of Paradox should deliver 
similar power, especially on 386 ma¬ 
chines, but the advantage of Paradox 
386 is that it can be deployed on a 386 
running DOS now, today. 

The spread of Paradox to other 
environments elevates this product to a 
much higher position. The OS/2 ver¬ 
sion is especially interesting in light of 
IBM’s announcement of a LAN server 
product for OS/2 (see below); this 
means that OS/2 versions of data man¬ 
agers will have the ability 7 to run data 
management code at the server, which 
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ITS LIKE HAVING A 
DESKTOP FULL OF PCs 


We know why you have it. Power. And now you can 
multiply that 386 power. Through true multitasking. 
With VM/386™ 

VM/386 is the 80386 control program that brings you 
true DOS multitasking. VM/386 uses the virtual 8086 
mode, built into the 80386 processor, to create individ¬ 
ual virtual machines. You can load a different applica¬ 
tion in each virtual machine. It's like having a desktop 
full of PCs. 

You have complete control over the virtual machines. 
You can tailor each virtual machine to fit your needs— 
and priorities. Each virtual machine has its own DOS, 
CONFIG.SYS, AUTOEXEC.BAT, and memory-resident 
programs along with its application. And each virtual 
machine is isolated from the others. A malfunction in 
one program doesn't destroy the others. 



VM/386 

The Professional 
MultiTasker.™ 



and future. Without modification. VM/386 is compati¬ 
ble with 80386-based PCs—either native or Intel® 
Inboard 386.™ VM/386 will support the monitors, hard 
disks, printers, mice, modems—even the network— 
you're currently using—or plan to use. 



With VM/386 you use familiar commands. You don't 
have to buy new software or upgrades to get true multi¬ 
tasking. No PIF files. No special loaders. VM/386 works 
the way you do. Only lots faster. 

VM/386 is easy to install. Easy to learn. And easy to use. 

Dramatically increase your productivity. Start using all 
the power built into your 80386. Phone or write today. 

IGC 

4800 Great America Parkway 
Santa Clara, California 95054 
(408) 986-8373 


There is virtually no limit to the number, or kind, of 
applications that can run simultaneously. For example, 
you can recalculate a 1-2-3® spreadsheet, sort a dBASE 
III® file, and receive your E-mail—all at the same time. 

You can even run more than one AutoCAD™ program 
simultaneously. And EGA applications run in the back¬ 
ground as well as in the foreground—perfectly. 

VM/386 protects your investment in software—and 
hardware. VM/386 will run all DOS software. Existing 
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System Requirements 

80386-based computer such as COMPAQ® 
DESKPRO® 386® or 80286 computer with 
Intel® Inboard”’ 386 

One 1.2 Mb (5W) disk drive 
or, one 3W microfloppy 

One hard disk drive 
DOS 3.0 or later 
2 Mb memory recommended 
Not copy protected 

Package includes both 5Va" and 3W media. 
READER SERVICE CARD 


VM/386 is a trademark of IGC. 

AutoCAD is a trademark of Autodesk Inc. 
COMPAQ and COMPAQ DESKPRO 386 are 
registered trademarks of Compaq Computer 
Corporation. 

dBASE III is a registered trademark of 
Ashton-Tate Corporation. 

Intel is a registered trademark of 
Intel Corporation. 

Inboard is a trademark of Intel Corporation. 
1-2-3 is a registered trademark of Lotus 
Development Corporation. 
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can appreciably improve the perfor¬ 
mance of some networked applications. 
The presence of Paradox on UNIX 
speaks to that same issue with the tra¬ 
ditional multiuser market in mind. Fi¬ 
nally, given Paradox’s acceptance of 
Windows and the Presentation Manager, 
a Macintosh version is not hard to envi¬ 
sion either, thus making Paradox avail¬ 
able for every important desktop and 
network environment. 

IBM: STIRRING THE POT 

IBM went to some trouble to whip up 
a little excitement. It surprised every¬ 
one not only by announcing how many 
PS/2 machines it had sold but also by 
making a splendid splash as it did so. 

IBM kicked off a celebration of its 
millionth PS/2 with a dealer and press 
breakfast and what was to be one of 
the most stylish shows at COMDEX. It 
began with a carefully staged presenta¬ 
tion by National Distribution Division 
President Ned Lautenbach and Entry 
Systems Division (ESD) President Wil¬ 
liam Lowe and included a videotaped 
segment from Chairman John Akers. 

Lautenbach reported diat each suc¬ 
cessive quarter has been the best one 
yet for PC sales, and that selling 1 mil¬ 
lion PS/2s took 7 months as compared 


with 28 months for the PC to hit the 
same mark. He also announced a DOS 
trade-in program that would allow 
firms to buy OS/2 at a reduced price. 

Lowe’s big announcement was that 
OS/2 Standard Edition 1.0 would ship 
earlier than planned—in December. 
The early shipment of 1.0 may have 
been made to offset the news that ver¬ 
sion 1.1, the one with the Presentation 
Manager, would not ship until October 
1988. IBM’s Extended Edition, Lowe 
said, would ship in July 1988 without 
the Presentation Manager and in No¬ 
vember 1988 with it. 

Lowe also announced PC LAN ver¬ 
sion 1.3 for July and surprised every¬ 
one with the announcement of a prod¬ 
uct called OS/2 LAN Server version 1.0 
to ship next November. Another sur¬ 
prise was Lowe’s announcement of AIX 
for the PS/2 Model 80, available in Sep¬ 
tember 1988; he also reported that the 
RT PC group was now part of ESD and 
his responsibility. 

Lowe and Lautenbach were fol¬ 
lowed by executives from a variety of 
firms, including Bill Gates from Micro¬ 
soft, Ray Noorda from Novell, Philippe 
Kahn from Borland, Jim Manzi from 
Lotus, and Charles Wang from Com¬ 
puter Associates. Each spoke briefly, 


praising the PS/2 while referring to his 
own company’s products that support 
(or will support) the family. 

The IBM execs were then joined 
by Jamie Farr and William Christopher, 
of M*A*S*H fame, who livened up the 
festivities with a little humor and sug¬ 
gested that IBM might show its grati¬ 
tude for the success of the PS/2 family 
by giving away the millionth machine 
instead of selling it. After some good- 
natured resistance from the IBMers, 
both the millionth PS/2 (a Model 30) 
and the millionth-and-one (a Model 80) 
were given away. 

I dwell on this because it really is 
remarkable for IBM to invest so much 
in telling us how many machines it has 
sold. According to sanctified IBM tradi¬ 
tion, “Thou shalt not reveal sales fig¬ 
ures” (at least unit sales). As many 
times as I have asked in the past, the 
question has gone politely unanswered. 
This is a breakthrough, and many of us 
are asking, “What does it mean?” 

Here are at least three reasons 
why IBM wants to go public with PS/2 
sales at this moment. First, it needs to 
establish diat its switch from the PC/ 
XT/AT standard to the PS/2 standard 
was successful and that customers are 
buying. In the same vein, it would like 
to convince all of us that its customers 
who left the fold for compatibles are 
now returning, thus increasing IBM’s 
desktop market share. 

Second, it needs to capture some 
attention for itself. Considering that 
IBM’s announcements of last April 2 
were its most extensive yet in the desk¬ 
top arena, both Compaq and Apple 
have done an extraordinary job during 
the last year at keeping the spotlight on 
their products. Compaq might even 
claim to have benefitted as a result of 
IBM’s announcements; that is sure to 
rankle the IBM brass. 

Third, it needs to capture this at¬ 
tention just as its Model 80s are starting 
to flow in the channels. IBM surely 
wants everyone to know that it is in 
the game to stay, even while the Mac II 
and the Compaq 386 machines con¬ 
tinue to bask in the spotlight. 

How significant is IBM’s attainment 
of 1 million PS/2 units sold? Certainly 1 
million units, along with a modest up¬ 
swing in interest in IBM products, indi¬ 
cates that the PS/2 is a successful prod¬ 
uct introduction. Further, 1 million 
machines in seven months is an im¬ 
pressive achievement that no competi¬ 
tor is likely to match. 

However, in all likelihood, IBM 
would have sold at least 1 million ma- 
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JUMP 
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is a new way 
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fast between directories 
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NO MORE CO TVPOS! 
Order your JUMP now for only $ 16.95 (C A res. add $1.1 □ tax) + $ 2.00 S. & H. 
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chines during those seven months 
anyway—regardless of the PS/2 family; 
remember that the first quarter of 1987 
was, at that time, IBM’s best ever for 
PC sales. Because IBM had reduced the 
manufacture of the PC family to the 
trickle necessary to meet customer 
commitments, the PS/2 family, in effect, 
replaced orders that would otherwise 
have been for ATs or other machines. 

IBM’s numbers certainly could be 
daunting to competitors. AST Research, 
for example, was celebrating having 
sold 50,000 of its excellent Premium 
286 computers during its first year. IBM 
claims 20 times as many in half the 
time. It is hard not to be overwhelmed 
by statistics like that, and it is hard not 
to respect IBM for its ability to make 
that kind of business. 

LOOKING FOR 20MB 

One quest I set for myself during this 
COMDEX was to seek out a way to in¬ 
crease the hard-disk storage of the PS/2 
Model 50, which I have previously 
identified as seriously lacking in disk 
capacity (see “What IBM Did Right/ 
Wrong, Part/2,” August 1987, p. 46). Any 
vendor that could solve this problem, I 
thought, would hit the mother lode. 

I made a beeline for the Plus De¬ 
velopment booth, hoping to find a pro¬ 
totype of the HardCard 40 for the PS/2. 
Alas, disappointment was mine. Plus 
had already rejected the idea of build¬ 
ing a Micro Channel version of the disk 
because it felt that IBM would quickly 
act to correct its silly Model 50 error 
by introducing a new model with 30 or 
40MB of hard disk instead of the cur¬ 
rent anemic 20MB. 

In the meantime, a spokesman 
said that Plus was delighted with its 
role as a leading supplier of hard disks 
for the PS/2 Models 25 and 30. I would 
be happy with that; for although IBM 
has not released sales information by 
model, most analysts seem to think that 
at least half of the 1 million PS/2 units 
the company claims to have delivered 
are Model 25s or 30s. 

My second stop on the quest was 
Priam, which has a line of external 
hard disks for the PS/2 Models 50, 60, 
and 80. The StorageSpace model ED45 
includes 45MB of capacity with an aver¬ 
age access time of 28 milliseconds; ca¬ 
pacities of 62 and 133MB are also avail¬ 
able. Unfortunately, the subsystem lists 
for a very high $1,750; although that 
may not be too far out of line for 
40MB of disk, it is certainly expensive 
relative to the cost of a Model 50. 
However, the combined cost of a 


Model 50 and this drive is still less 
than the cost of a Model 60, and if you 
already have a Model 50, this is a way 
out of capacity problems. In passing, I 
should note that Priam also has internal 
drives for Models 60 and 80; the 330 
drive is priced at $4,540, or almost 
$2,000 less than IBM’s 314MB drive. 

I got excited again when I hit the 
Rodime booth. There I saw a clever 
product called DoublePlay, which in¬ 
cludes a 45MB, 28-ms-access hard disk 
that replaces the original Model 50 
disk. For the Model 50, DoublePlay 
yields more than twice the capacity and 
nearly three times the performance 
compared to the IBM drive. 

After the installation, however, the 
Model 50 owner is left with a 20MB 
hard disk. DoublePlay offers a creative 
solution to this problem by including a 
controller board that allows the IBM 
drive to be installed in a Model 25. Of 
course, that means you have to have a 
Model 25, and if a business is buying 
Model 50s or better, would it really 
have any Model 25s? 

Rodime’s list price for DoublePlay 
is $1,795. Again, this is high; maybe the 
company should consider eliminating 
the Model 25 electronics and reduce 
the price accordingly. 


Sadly, these were the only two so¬ 
lutions I found to the Model 50 storage 
problem (although I did not get into 
every nook and cranny of COMDEX). 

EMS 4.0 UPDATE 

Intel PCEO was in the news again, this 
time with the introduction of a 2MB 
expanded/extended memory board for 
PS/2 Models 50 and 60. Called Above 
Board 2, this product has two note¬ 
worthy characteristics. 

Number one, this is the first Intel 
offering with additional hardware sup¬ 
port for EMS, but the support goes 
beyond what we might have expected. 
The board is compatible with IBM’s 
80286 Memory Expansion Option for 
the Models 50 and 60, which has 1,024 
page registers, each of which can map 
a 16KB page anywhere into the pro¬ 
cessor’s 16MB address space. That is 
certainly a welcome announcement. 
Intel had no comment about plans for 
its other boards, but it is safe to as¬ 
sume that updates are forthcoming, ei¬ 
ther to match the PS/2-style boards or 
at least to bring the hardware to a level 
similar to that of AST’s memory boards. 

The second interesting feature of 
die Above Board 2 is that its maximum 
memory is 2MB, the same as the maxi- 
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Unmatched 


If you want 
unmatched 
performance and 
portability, we 
have it. The 
hottest file 
handler and 
report generator 
on the market. 


The c-tree file handler offers 
unmatched file accessing speed. The 
r-tree report generator makes pro¬ 
ducing reports a snap. Both pack¬ 
ages offer unmatched portability. 
Thousands of programmers are 
using these packages in over 50 sys¬ 
tem environments: DOS, UNIX, 
XENIX, OS/2, MACINTOSH, VAX, 
TOWER and . YOURS. 

More for your money • complete 
C-source code • single and multi-user 
capability • no royalties • unlimited 
free technical support • port to all 
machines.for one price. 

c-tree features • fixed and variable 
length data records • record locking 
• variable length keys and key 
compression • overcomes OS file 
limit.and more. 


FairCom’s unmatched products will 
work for you. Order c-tree today for 
$395, r-tree for $295. When ordered 
together, r-tree is only $255. For 
VISA, MasterCard and C.O.D. orders 
call (314) 445-6833. For c-tree 
benchmark comparisons, write us at 
4006 West Broadway, Columbia, 

MO 65203. 
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c-tree /r-tree 
By FairCom 

4006 W. Broadway Columbia, MO 65203 


i^tree features • no printer spacing 
charts • change reports without 
recoding • unlimited control breaks, 
accumulators and virtual field calcu¬ 
lations • powerful search, select 
and sort capabilities over multiple 
files.saves days of coding. 


mum offered by IBM. This is a very 
curious development because for PC- 
class machines, third-party vendors al¬ 
ways offered at least twice as much 
memory as IBM. But beyond Tecmar’s 
announced 8MB board for the PS/2 and 
the IDEAssociates 12MB IDEAmax/MC 
for Models 50 and 60, most vendors 
have stuck with the 2MB maximum. 

Intel claimed that 2MB was the 
maximum supported by the PS/2 and 
stated that compatibility was more im¬ 
portant than capacity. In general, I 
agree with the latter, but it is not 
strictly true that 2MB is a PS/2-imposed 
limitation. Technical Editor Ted Mirecki 
reports that 2MB is the maximum that 
the PS/2 power-on self test (POST) will 
check, but a DOS driver can be loaded 
to check additional memory if desired. 
Once running, DOS has no problems 
with the size of memory boards. A 
more accurate interpretation might be 
that the behavior of a greater-than-2MB 
board with OS/2 is less understood, so 
2MB maximums represent caution for 
the moment. Note also that 1,024-page 
registers, at 16KB per page, represent 
2MB, so greater memory sizes require 
proportionally more registers. 

Another piece of EMS news is ac¬ 
tually non-news: Compaq has not yet 
released a version of CEMM (the Com¬ 
paq expanded memory manager) that 
is compatible with EMS 4.0. Those with 
386 systems are advised to look at 386- 
to-the-Max from Qualitas, which in¬ 
cludes a certified EMS 4.0-compatible 
driver. (386-to-the-Max was reviewed in 
Product Watch, December, p. 197.) 

Mirecki also got a look at Quarter- 
deck’s QEMM driver, which is not only 
upgraded to EMS 4.0 but also runs on 
the IBM memory boards for PS/2 ma¬ 
chines. As far as we know, this is the 
first driver to do so. 

AND FINALLY 

I was impressed at how fast the indus¬ 
try has responded to IBM’s Video 
Graphics Array (VGA). Clones were 
everywhere (I like Video Seven’s and 
Compaq’s in particular); interestingly, 
Compaq managed to have a product in 
the same time frame as other vendors 
specifically in the video adapter market. 
I was also gratified to see a variety of 
3-5-inch diskette solutions for PC-class 
machines as well as progress being 
made toward 1.2MB diskette solutions 
for PS/2 machines. 

This was a busy, but exciting 
COMDEX. I am looking forward to the 
spring show to see if all the promises 
made come true. 1 miimiiii m 
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WELCOME TO 
OF SERIOUS 4GL/ 


ZIM, the Fourth-Generation Language 
Database Management System that has set new 
standards in Power, Performance, Productivity 
and Portability welcomes you to the world of 
serious application development. 

ZIM 3 0 is the most comprehensive 4GL tool 
available today, offering complete micro-to- 
mainframe portability (with no code changes), 
performance optimized in each operating en¬ 
vironment, multi-user, extensive import/export 
capabilities, rapid prototyping, complete de¬ 
bugging facilities, nested assignment ex¬ 
pressions, CASE tools, SQL, multi-level security, 
report painting and more. All in a comprehen¬ 
sive procedural language that permits every¬ 
thing from simple queries through to complex 
database operations and provides capabilities 
for comprehensive data extraction, manipula¬ 
tion and presentation. 

To be useful, an application development tool 
has to provide maximum flexibility, perform¬ 
ance and productivity—regardless of the nature 
of the application. ZIM has it NOW! 

PORTABILITY: Complete micro-to-mainframe 
portability means applications can be devel¬ 
oped on PC's and immediately implemented in 
the client environment with no code changes. 
Our growing list of compatible operating en¬ 
vironments encompasses the world of serious 



100 percent portability 


technology: single user MS-DOS, MS-DOS net¬ 
works, Novell networks, QNX, UNIX, XENIX, 
VAX/VMS and VM/CMS. 

DEVELOPMENT ASSISTANT: ZIM/DA (ZIM's 

development assistant companion product) is a 
key element in ZIM's productivity and CASE 
offerings. ZIM/DA is comprised of an applica¬ 
tion generator, menu generator, active and com¬ 
prehensive data dictionary, report painter, code 
editors and context-sensitive help. ZIM/DA 
permits remarkably fast transition from pro¬ 
totype to finished application. 

THE ZIM LANGUAGE: Time is money. It shouldn't 
be spent writing endless lines of code or worse, 
tying up expensive mainframe systems. The 
ZIM language, based on the entity-relationship 
(E-R) model, provides the power that serious 
application developers demand. Compare a 
typical SQL command and the ZIM equivalent: 

SQL: 

SELECT * 

FROM WORKONTAB, PROJECTS, EMPLOYEES- 
WHERE WORKONTAB.ENUM = EMPLOYEES.ENUM- 
AND WORKONTAB.PNUM = PROJECTS.PNUM- 
AND PROJNAME ='ALPHA' 

ZIM: 

LIST ALL EMPLOYEES WORKON PROJECTS WHERE 
PROJNAME='ALPHA' 


DEBUGGING: ZIM's active data dictionary plays 
an integral role in reducing debugging time. 
Use the PARSE command to verify coding ac¬ 
curacy and context. Singlestep execution aids in 
debugging. 

POWER: ZIM is rich in powerful features and 
functions such as: 

• Al-based access strategy analyser. 

• Unsurpassed computational abilities, includ¬ 
ing CASE expression which handles with 
ease the 'step' functions found in real-world 
business applications. 






THE WORLD 
DBMS PROGRAMMING 


• Natural multi-user features including user- 
defined transactions, roll-back, audit trails 
and roll-forward. 

• Complete code-data independence. 

• Exceptional text-handling capabilities. 

• Unlimited forms manipulation and report¬ 
writing capabilities. 

• Multi-lingual applications (French, German 
etc.) 

SECURITY: ZIM's multi-level security features 
include log-in, passwords, permission-based 
access to entity sets, relationships and fields 
and encryption/decryption of entity sets and re¬ 
lationships. 

VIRTUAL FIELDS: ZIM's unique virtual fields ca¬ 
pability allows you to easily implement com¬ 
posite or concatenated keys, derived or com¬ 
puted fields, soundex indexes, etc. 

IMPORT/EXPORT: ZIM masters the importing 
and exporting of screens and data to and from 
word-processing, spreadsheets and provides 
superlative forms composition through laser 
printers. ZIM applications already in use have 
saved millions of dollars through the reduction 
and/or elimination of paper forms. 

ZIM is supported by an ever-growing family of 
companion products like Niva's Guide to 
ZIM (the authoritative guide from introductory 
to expert levels), the ZIM Compiler to ensure 
the highest level of performance of your ZIM 
application, a Program Language Inter¬ 
face permits "C" access to ZIM databases, 
ZIM-ISQL allows queries based on SQL syn¬ 
tax, Runtime and Query Runtime systems 
and ZIMPLE, an add-on module that permits 
easy use, allows end-users to create their own 
simple applications, ad hoc queries or paint 
their own reports (used with ZIM or Query 
Runtime). 


And you'll be supported too! Zanthe's Priority 
Support program includes first-rate telephone 
technical support, free updates, new versions 
and periodic technical bulletins. Code Review 
and Training services are available for all lev¬ 
els of ZIM users. 


Around the world, from Australia to Europe, 

ZIM Service Centers and Distributors 

stand ready to supply and assist any ZIM user. 



Already an integral part of data management in 
national governments, international banks, fi¬ 
nancial corporations and thousands of other 
applications ZIM welcomes you to the world of 
serious application development. 


ZIM is a registered trademark of Zanthe Information Inc. VAX and VMS are registered trademarks of 
Digital Equipment Corp. UNIX is a registered trademark of AT&T Bell Laboratories, XENIX and MS-DOS 
are registered trademarks of Microsoft Corp. QNX is a registered trademark of Quantum Software 
Systems Ltd. VM/CMS is a registered trademark of IBM Corp. © 1987 Zanthe Information Inc. 
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The latest in hardware, software, 
and technology for systems 
developers and integrators. 


AST Premium Workstation from AST Research, Inc. 



SYSTEMS 

AST Research, Inc. has announced 
the AST Premium Workstation, an 

80286-based microcomputer with two 
selectable speeds of 10 MHz or 6 MHz 
with one wait state. Key system features 
include 1MB of RAM, two full-length 
8/16-bit expansion slots, two serial 
ports, bidirectional parallel port, sup¬ 
port for an 80287, and a removable 
video adapter module that provides 
extended EGA, CGA, MDA, and Hercu¬ 
les compatibility. The Premium Work¬ 
station is compatible with the IBM 
PC/AT standard and with Microsoft 
Operating System/2 (MS-OS/2). The 
machine occupies less than 1.5 square 
feet of desk space and is approximately 
3.4 inches high. The product is avail¬ 
able in five basic configurations: Model 
200, a diskless version; Model 203, with 
a .5-inch 1.44MB diskette drive; Model 
205 with a 5.25-inch 1.2MB diskette 
drive; Model 243 with a 40MB, 28-ms 
hard disk and a 3.3-inch diskette drive; 
and Model 245 with a 40MB, 28-ms 
hard disk drive and a 5.25-inch diskette 
drive. Both diskette drive subsystems 
use AST’s slot-saving system board dis¬ 
kette controller module. Model 200, 
$1,995; Model 203 or 205, $2,295; 

Model 243 or 245, $3,295; 14-inch 
monochrome display, $195; 14-inch 
enhanced color display, $695. 

AST Research Inc., 2121 Alton Avenue, 
Irvine, CA 92714; 714/863-1333 

CIRCLE 301 ON READER SERVICE CARD 

An 80386-based microcomputer has 
been added to Toshiba America, 

Inc.’s family of portable systems. The 
T5100, a small, 15-pound unit, 3.5 
inches high by 14.2 inches deep, comes 
standard with a 16-MHz 386, a socket 
for an 80387, 2MB of RAM, a 40MB 
hard disk, and a 3-5-inch 1.44MB dis¬ 
kette drive. The T5100 features a built- 
in EGA display system with a high-reso¬ 


lution gas plasma screen and an EGA 
monitor port. The screen supports four 
grey scales and features 640-by-400 bit¬ 
mapped graphics and 80-column-by-25- 
line text with adjustable contrast and 
brightness controls. A designated slot 
houses an optional interface card 
($199) for a five-card, IBM-compatible 
expansion chassis ($999) or Hayes- 
compatible modem card ($399). Other 
options available include an external 
5.25-inch 360KB diskette drive ($499), 
and a Floppy Link ($199) that cables 



Tosljiba America's T5100, an 80386-based portable 


the portable to a desktop PC, allowing 
use of the desktop’s 5.25-inch diskette 
drive. T5100, $6,499. 

Toshiba America, Inc., Information 
Systems Division, 9740 Irvine Blvd., 
Irvine, CA {72718; 714/380-3000 

CIRCLE 302 ON READER SERVICE CARD 

Battery-powered, light-weight laptop 
computers based on the 80C286 and 
80C386 have been announced by GRiD 
Systems Corporation. The new 
GRiDCase 1500 Series laptops offer 
3270, VGA, and GRiDLink LAN support. 
Standard features on the 1500 series 
AT-compatible laptops include a 10- 
inch-diagonal, supertwist backlit LCD 


screen (80-column by 25-line); 1MB 
RAM (expandable to 8MB); two 1.4MB, 
3.5-inch internal diskette drives; and up 
to 512KB of user-installable ROM packs. 
The unit comes in a rugged magne¬ 
sium case and weighs 12 pounds. Op¬ 
tions available on the 1500 Series mod¬ 
els include 640-by-200 or 640-by-400 
bit-mapped gas plasma displays, 10MB 
or 20MB internal disk drives with a dis¬ 
kette drive, a 40MB internal hard-disk 
drive, an 80287, 2400/1200/300 bps in¬ 
ternal modem, and an internal NiCad 
rechargeable/removable battery pack. In 
addition, removable expansion car¬ 
tridges that offer 3270, VGA, and GRiD¬ 
Link LAN support are also optional. 
Series Model 1520 uses an 80C286 at 
10 MHz while Model 1530 has an 
80C386 running at 12.5 MHz. Model 
1520, $3,495; Model 1530, $4,695. 

GRiD Systems Corporation, 47211 
Lakeview Blvd., Fremont, CA 94538; 
800/222-4743; 415/656-4700 

CIRCLE 303 ON READER SERVICE CARD 


CONNECTIONS 

Products to enhance Token-Ring con¬ 
nectivity have been introduced by IBM 
Corporation. The IBM Token-Ring 
Network Trace and Performance PC 
Adapter II and IBM Token-Ring Net¬ 
work Trace and Performance 
Adapter/A are cards for PCs and the 
IBM Personal System/2 machines that 
work in conjunction with the IBM 
Token-Ring Trace and Performance 
Program, a menu-driven program. To¬ 
gether, these new products will pro¬ 
vide visibility to traffic handled by the 
ring and they will also perform data 
throughput measurements on IBM 
Token-Ring Networks. In addition, 
when they are not in trace or perfor¬ 
mance mode, these adapters operate as 
IBM Token-Ring Network adapters. The 
trace function is a valuable tool for use 
in analyzing application programs using 
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lRMAcom2, a controller emulator from DCA 



GRiDCase 1500 Series laptop from GRiD Systems 


different protocols on the ring. The 
performance function provides insight 
into the use of the ring by all or a sub¬ 
set of stations. IBM Token-Ring Net¬ 
work Trace and Performance PC 
Adapter II, $1,320; Token-Ring Network 
Trace and Performance Adapter/A, 
$1,220; Token-Ring Network Trace and 
Performance Program, $293. 

IBM Corporation, Information Systems 
Group, 900 King Street, Rye Brook, NY 
10573; 8001426-2468; for nearest 
dealer, 800/447-4700 

CIRCLE 304 ON READER SERVICE CARD 

An enhanced version of IRMAcom, a 
remote communications product that 
provided communications capabilities 
between PCs and IBM mainframe com¬ 
puters that are not directly attached to 
each other, has been announced by 
Digital Communications Associates, 
Inc. (DCA). The new version, known 
as IRMAcom2, is a controller emulator 
that offers the user the same function¬ 
ality that IRMA provides to users that 
are directly attached to the mainframe. 
IRMAcom2 supports expanded memory, 
DCA’s High-level Language Application 
Program Interface (HLLAPI) version 1.0, 
and third-party software developed for 
use with IBM’s HLLAPI. It also offers 
the Mod 5 screen display, which pro¬ 
vides the user with a full view of 132 
columns by 27 lines; provides the user 
with a set of optional C subroutines for 
interfacing with user-written programs; 
and supports DCA’s ForteNet high¬ 
speed file transfer software. As with 
IRMAcom, IRMAcom2 provides the user 
with up to five concurrent host ses¬ 
sions, hot-key capabilities, 3287 printer 
emulation, and compatibility with the 
mainframe portion of DCA’s IRMAlink 
FT/TSO, FT/CMS, and IBM’s 3270 PC 
file transfer software. Two versions of 
IRMAcom2 are available: IRMAcom2 
SNA for communications in an SNA 
environment, and IRMAcom2 BSC for 
communications is a BSC environment. 


SNA or BSC versions, $893 each; up¬ 
grade to IRMAcom2 (for existing Forte- 
Link SNA and IRMAcom users), $395. 
Digital Communications Associates, 

Inc., 1000 Alderman Drive, Alpharetta ,. 
GA 30201-4199; 800/241-4762; 
404/442-4000 

CIRCLE 307 ON READER SERVICE CARD 

Six new software products introduced 
by Waterloo Microsystems incorpo¬ 
rate its Internet Gateway Control Pro¬ 
gram (IGCP) which provides security 
and network management tools needed 
to internetwork Waterloo port LANs. 
The Waterloo port PC LAN Program 



Screen shot of Waterloo Microsystem's PORT LAN Program 


connects stand-alone IBM PC, PC/XT, 
PC/AT, and PS/2 machines to form a 
multiuser network. When used with 
other port software, the program con¬ 
nects PC networks to mainframes, mini¬ 
computers, and remote PCs and it also 
provides for both local and remote in¬ 
ternetworking between LANs with secu¬ 
rity and network management features. 
Features include resource sharing, 
choice of icon or DOS interface, DOS 
3.X file and record locking, NETBIOS 
interface support, data integrity, multi¬ 
level security, electronic mail facility, 
and a VRAM option. $1,895. 

The port Backbone Internet 
Gateway enables an ARCNET-based 
LAN or an IBM Token-Ring Network to 
serve as a backbone LAN for connect¬ 
ing one or more Waterloo port LANs to 


form an internetwork. Features include 
local LAN-to-LAN communication, the 
ability to connect up to two LANs, gate¬ 
way management, identical user inter¬ 
face, support for different network 
hardware, and the ability to pass file 
and record locks. $2995. 

The port X.25 Server (point-to- 
point) runs in an IBM PS/2, PC, XT, AT, 
or compatible and allows PCs in a Wa¬ 
terloo port LAN to communicate with 
another LAN via a direct synchronous 
connection. Some features include sup¬ 
port of transmission speeds up to 64 
Kbps, error-free communication, de¬ 
tailed audit trail of all sessions, ability 
to pass visitor-IDs, and support of dif¬ 
ferent network hardware. $1,995. 

The port Asynchronous Inter¬ 
net Gateway software allows the PC to 
serve as a gateway for connecting two 
or more Waterloo port LANs over ordi¬ 
nary telephone lines. Features include 
remote LAN-to-LAN communication, se¬ 
lective security barrier, detailed audit 
trails of all sessions, asynchronous X.25 
access option, and ability to pass file 
and record locks. $1,495. 

The port Remote Workstation 
software allows a stand-alone or porta¬ 
ble PC remote from a port LAN to ac¬ 
cess services located in a LAN or an¬ 
other port Remote Workstation, and al¬ 
lows a LAN to access Remote Worksta¬ 
tion services. Features include TTY and 
VT100 terminal emulation support, 
remote system management, detailed 
audit trails of all sessions, identical user 
interface, ability to pass visitor-IDs, and 
an asynchronous X.25 option. $395. 
Waterloo Microsystems, 3597 Parkway 
Lane, Suite 200, Norcross, GA 30092; 
404/441-9252 

CIRCLE 310 ON READER SERVICE CARD 

A communications package offering 
Advanced Program-to-Program Commu¬ 
nication (APPC), or Logical Unit type 
6.2 (LU6.2) protocol, has been an¬ 
nounced by Network Software Asso- 
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Microsoft® 

QuickBASIC 4.0 is 
no longer your basic 
BASIC. Now, because 
of a revolutionary break¬ 
through, you can run, test, 
debug, then continue running 
your program and see the results. 

Instantly. Which is why we call it 
“instant programming!’ 

Other compilers make you wait while they 
compile your program at an unimpressive 
rate of 12,000 lines per minute. But Microsoft 
QuickBASIC 4.0 translates your program 
into executable code at a breathtaking 
150,000 lines per minute. You get all the speed 
you can possibly use right when you need 
it. While you’re developing your program. 

And for the first time in BASIC, you’ll 
find the most sophisticated debugging tools 
around. Like the freedom to change a run¬ 
ning program on the fly. Without restarting. 
And you also get instant syntax checking, 
watch expressions, even runtime type 
checking. 


Besides all these 
advances in the environ¬ 
ment, Microsoft QuickBASIC 
4.0 gives you a sophisticated 
collection of language extensions: 
records, recursion, huge arrays and 
true functions. There’s even interlanguage 
calling that lets you call subroutines from 
other Microsoft languages. 

And if you think all this means you might 
have to give up phenomenal execution 
speed, think again. Microsoft QuickBASIC 
4.0 gives high performance executable code 
that’s the fastest anywhere. 

About the only thing that isn’t more 
advanced in Microsoft QuickBASIC 4.0 is 
the price. 

It’s still just $99. And it’s still backed with 
a 30-day money back guarantee. Microsoft 
QuickBASIC 4.0. 

To make a quantum leap in your pro¬ 
gramming, you need a quantum leap in 
your language. 

Microsoft.QuickBASIC 40 


For the name of your nearest Microsoft dealer, call (800) 541-1261, Dept. B15. 

Microsoft is a registered trademark of Microsoft Corporation.,Offer valid in the 50 United States only 
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Compaq’s Video Graphics Color Monitor 



Network Courier sa'een from Consumer Software, Inc 


ciates, Inc. (NSA). The new software, 
known as Async/APPC, allows an IBM 
PS/2, PC, or compatible to use its serial 
port to communicate with another PS/2 
or PC. Async/APPC uses the PC’s stan¬ 
dard serial port plus an asynchronous 
modem, or two PCs can be hard-wired 
together via their serial ports without 
the use of modems. Async/APPC is 
compatible with all other NSA LU6.2 
products. $285. 

Network Software Associates, Me., 

22982 Mill Creek, Laguna Hills, CA 
92653; 714/768-4013 

CIRCLE 311 ON READER SERVICE CARD 

Support for Microsoft Windows/386 for 
the Network Courier, an electronic 
mail system, has been announced by 
Consumers Software, Inc. The Net¬ 
work Courier features support for as 
many as 130 users per post office, auto¬ 
matic address list exchange for sharing 
local user address lists with other net¬ 
works within a company, support for 
aliases and group names, notification to 
sender when the message has been 
read by receiver, access by remote PC 
users, and adherence to CCITT X.400 
protocol. The Windows/386 version of 
Network Courier allows users of char¬ 
acter and graphics-based applications to 
coexist and share messages and files on 
the same LAN. The user is notified of 
mail as it arrives by the appearance of 
a flashing mail icon. Even messages 
originating on external systems, such as 
IBM Profs or other remote Network 
Courier LAN, give instant notification of 
arrival. Single-copy, 6-user version, 

$295; network server, $695; multiple 
servers, $995 each. 

Consumers Software, Inc., 314 E. Holly 
Street, Suite 106; Bellingham, WA 
98225; 800/663-8935 

CIRCLE 309 ON READER SERVICE CARD 

Connect Computer Company, Inc., 

is offering three versions of the 
WonUnder, a single-card expansion 


unit for the Toshiba T3100 portable 
computer bundled with connectivity 
cards for networking or mainframe 
emulation. The basic WonUnder pack¬ 
age consists of the metal card carrier, 
WonUnder interface card, and an illus¬ 
trated installation and reference guide. 
The WonUnder with Arcnet bundle in¬ 
cludes all items in the basic WonUnder 
package, plus an Arcnet expansion 
card. The WonUnder with Ethernet 
bundle includes the WonUnder package 
and an Ethernet expansion card. The 
WonUnder with mainframe emulation 
card bundle includes the basic 



Connect Computer’s WonUnder for TosJjiba’s T3100 


WonUnder package plus a CXI 3270 
emulation board. WonUnder, $349; with 
Arcnet bundle, $629; with Ethernet 
bundle, $779; with mainframe emula¬ 
tion card bundle, $1,195. 

Connect Computer Company, Inc., 

9855 W. 78th Street, Suite 220, Eden 
Prairie, MN 55344; 612/944-0181 

CIRCLE 312 ON READER SERVICE CARD 


PERIPHERALS 

New monitors and controller boards 
that incorporate features compatible 
with IBM’s PS/2 family of computers 
have been announced by Compaq 
Computer Corporation. The Com¬ 
paq Video Graphics Controller 


Board boasts a 50 percent perfor¬ 
mance increase (depending upon appli¬ 
cation) over the IBM PS/2 Video Graph¬ 
ics Array (VGA); the increase results 
from 16-bit operation, improved bus 
arbitration, and display memory buffer¬ 
ing. The Compaq Video Graphics Con¬ 
troller Board is hilly compatible with 
both the 8-bit and 16-bit industry-stan¬ 
dard data bus, but maximum perfor¬ 
mance is achieved when it is used in a 
16-bit expansion slot. A connector fea¬ 
ture on the controller board allows a 
future controller board supporting 
greater than 640-by-480 resolution to 
be connected while still retaining CGA, 
EGA, and VGA compatibility. 

When used with the Compaq 
Video Graphics Controller Board, the 
Compaq Video Graphics Color 
Monitor and Compaq Video Graph¬ 
ics Monochrome Monitor can dis¬ 
play a graphics resolution of 640 by 
480, and a text resolution of 720 by 
400. The Color Monitor offers support 
for up to 256 simultaneous colors on a 
14-inch-diagonal analog color monitor, 
and the Monochrome Monitor provides 
support for up to 64 shades of gray on 
a 12-inch-diagonal white phosphorus 
analog monitor. Both monitors include 
noninterlaced scanning to reduce mon¬ 
itor flicker, a diagnostic self-test, anti¬ 
glare screens, a tilt/swivel base, an in¬ 
ternal power supply, brightness and 
contrast controls, and 6-foot power and 
signal cables. $599. 

Also announced by Compaq is the 
internal Compaq Expanded Memory 
Board option that is designed specifi¬ 
cally for the Compaq Portable III to 
provide Portable III owners access to 
expanded memory above 640KB when 
using software following the Lotus/ 
Intel/Microsoft expanded memory spec¬ 
ification (LIM EMS) version 3.20. Ex¬ 
tended memory is supported. The 
12-MHz Compaq Expanded Memory 
Board occupies an internal expansion 
slot within the Portable III, and holds 
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optional memory upgrade modules that 
can take the RAM in the Portable III to 
a maximum of 6.6MB. $299. 

Compaq Computer Corporation, 20555 
FM 149 , Houston, TX 77070; 
713/370-0670 

CIRCLE 313 ON READER SERVICE CARD 

An 80386-based add-in board that 
boosts performance in IBM PC, XT, and 
compatibles as much as 10 fold has 
been announced by Intel Corpora¬ 
tion. The Inboard 386/PC has no 
switches or jumpers to set. A special 
adapter plug connected to the ribbon 
cable replaces the 8088. A socket for 
the 80387 is provided. The standard 
memory configuration memory is 1MB; 
an optional 2MB Piggyback Memory 
board provides 3MB of memory in a 
single slot. Inboard 386/PC, $995; 1 MB 
Piggyback Memory board, $645; 2 MB 
Piggyback Memory board, $1,145. 

Intel Corporation, Mail Stop C03-07, 
5200 N.E. Elam Young Pkwy., 

Hillsboro, OR 97124-6497; 
800/538-3373 

CIRCLE 314 ON READER SERVICE CARD 

Two memory and multifunction boards 
for the IBM PS/2 machines Models 50, 
60, and 80 have been introduced by 
EDEAssociates, Inc. The IDEA- 
max/MC offers 12MB of memory; 

IDEA Supermax/MC provides up to 
8MB of memory and a serial and a par¬ 
allel port. Both boards allow users to 
allocate 8MB as expanded memory, 
which is compatible with the Lotus/ 
Intel/Microsoft expanded memory spec¬ 
ification (LIM EMS). For high memory 
capacity on one card, both boards use 
1MB single in-line memory modules 
(SIMMs), vertically mounted on the 
board’s surface. Using 256KB SIMMs, 
the IDEAmax/MC has a capacity of 3MB; 
the IDEA Supermax/MC has a capacity 
of 2MB. Both boards may be config¬ 
ured with a combination of 1MB and 
256KB chips; both use surface-mount 


technology (SMT). Software enables 
users to create a RAM disk, includes 
print-spooling features, and has com¬ 
plete memory diagnostics. IDEAmax/MC 
with 512KB, $495; IDEA Supermax/MC 
with 512KB, $645. 

IDEAssociates, Inc., 29 Dunham Road, 
Billerica, MA 01821; 617/663-6878 

CIRCLE 318 ON READER SERVICE CARD 

A high-performance enhancement 
board that enables AST Premium/286 
users to upgrade to full 80386 capabili¬ 
ties is available from AST Research, 
Inc. The Premium FASTboard/386 
offers 16-MHz, 80386 processing power 
and up to 9MB of dynamic memory 
with an optional piggyback card. 
Switching from 80286 to 80386 pro¬ 
cessing is accomplished using an exter- 



AST’s Premium FASTboard/386 


nal toggle switch on the board bracket. 
A ROM redirector utility allows AST 
Premium ROM BIOS calls to be redi¬ 
rected to local 32-bit memory. Support 
for EMS 4.0 applications in local mem¬ 
ory with expanded memory software 
driver DOS utilities allows keyboard- 
selectable speed and cache change for 
80386. $1,995. 

AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714-4992; 714/863-1333 

CIRCLE 315 ON READER SERVICE CARD 

Everex Systems, Inc. has introduced 
the RAM II 2000, a 2MB memory ex¬ 
pansion board for the IBM PS/2 Models 
50 and 60. The board is fully compati¬ 


ble with IBM’s own Memory Expansion 
Option and fits into one of the Micro 
Channel slots. The RAM II 2000 uses 1 
megabit dynamic RAM (DRAM) chips to 
provide the 2MB on a single board. 
Installation requires no jumpers or DIP 
switches and no ADF file because it is 
configured automatically when the 
Model 50 or 60 is powered-up. The 
RAM II 2000 can coexist with other 
memory boards from Everex or IBM. It 
supports expanded memory and ex¬ 
tended memory as well as Dynamic 
Memory Relocation. Compatibility with 
the Lotus/Intel/Microsoft expanded 
memory specification (LIM EMS) is pro¬ 
vided by the ELM software that is in¬ 
cluded as a standard feature. $399. 
Everex Systems, Inc., 48431 Milmont 
Drive, Fremont, CA 94538; 
800/821-0806; 800/821-0807 

CIRCLE 316 ON READER SERVICE CARD 

An IBM Enhanced Memory Expan¬ 
sion Adapter for the PC/AT or the 
XT-286 that offers up to 12MB of mem¬ 
ory on a single adapter or 15MB total 
with two adapters, and that supports 
expanded memory and OS/2 has been 
announced by IBM Corporation. The 
adapter, which includes AboveDisc EMS 
emulation software, gives the user both 
extended and expanded memory emu¬ 
lation. The board features split-memory 
addressing; parallel and serial printer 
ports and adapters can be used to pro¬ 
vide a maximum of two parallel and 
two serial ports. 

IBM also introduced a 2MB Mem¬ 
ory Module Kit, which includes two 
1MB memory modules, to double the 
capacity of the Enhanced Memory Ex¬ 
pansion Adapter to 12MB. The total sys¬ 
tem memory for the AT and XT-286 
now can be expanded to the 16MB 
limit by installing two adapters. Publica¬ 
tions available: Hardware Maintenance 
and Service Manual , order number 
G570-2239 part number 74X8316; Tech¬ 
nical Reference Manual , order number 
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10 Important Reasons 

C Programmers Use 
Our File Manager 


1. It’s written in C. 

Clearly the growing language of 
choice for applications that are fast, 
portable and efficient. All of 
db_VISTA’s source code is written in C. 

2. It’s fast - almost 3 times faster 
than a leading competitor. 

Fast access that comes from the 
unique combination of the B-tree 
indexing method and the “network” or 
direct “set” relationships between 
records. A winning combination for 
fast performance. 

3. It’s flexible. 

Because of db_VISTA’s combination 
of access methods, you can program 
to your application needs with ultimate 
design flexibility. Use db_VISTA as an 
ISAM file manager or to design 
database applications. You decide 
how to optimize run-time 
performance. No other tool gives you 
this flexibility without sacrificing 
performance. 

db_VISTA is also well behaved to 
work with most any other C libraries! 


4. It’s portable. 

db_VISTA operates on most popular 
computers and operating systems like 
UNIX, MS-DOS and VMS. You can 
write applications for micros, minis, or 
even mainframes. 


5. Complete Source Code 
available. 

We make our entire C Source Code 
available so you can optimize 
performance or port to new 
environments yourself. 

6. It uses space efficiently. 

db_VISTA lets you precisely define 
relationships to minimize redundant 
data. It is non-RAM resident; only 
those functions necessary for opera¬ 
tion become part of the run-time 
program. 


7. Royalty free run-time. 

Whether you’re developing applications 
for yourself or for thousands, you pay 
for db_VISTA or db_QUERY only 
once. If you currently pay royalties to 
someone else for your hard work, isn’t 
it time you switched to royalty-free 
db_VISTA? 


clb_VlSTA“ 


Features 

♦ Multi-user support allows flexibility to run on 
local area networks 

♦ File structure is based on the B-tree indexing 
method 

♦ Transaction processing assures multi-user 
consistency 

♦ File locking support provides read and write 
locks 

♦ SQL-based db_QUERY is linkable 

♦ File transfer utilities included for ASCII, 
dBASE optional 

♦ Royalty-free run-time distribution 

♦ Source Code available 

♦ Data Definition Language for specifying the 
content and organization of your files 

♦ Interactive database access utility 

♦ Database consistency check utility 

File Management Record 
and File Sizes 

♦ Maximum record length limited only by acces¬ 
sible RAM 

♦ Maximum records per file is 16,777,215 

♦ Maximum file size limited only by available disk 
storage 

♦ Maximum of 256 index and data files 

♦ Key length maximum 246 bytes 

♦ No limit on number of key fields per record 

♦ No limit on maximum number of fields per 
record 

Operating System 
& Compiler Support 

♦ Operating systems: MS-DOS, UNIX, 
XENIX, ULTRIX, Microport, VMS, 
Macintosh 

♦ C compilers: Lattice, Microsoft, IBM, 
Aztec, Turbo C, XENIX, UNIX 

and LightspeedC 


8. db_QUERY & db_REVISE. 

Add the SQL-based, ad hoc query and 
report writer for a relational view of 
db_VISTA databases. 

Use db_REVISE to re-design your 
database easily and quickly! 

Both royalty free! 

9. Free tech support. 

60 days of free technical and application 
development support for every Raima 
product. Of course, extended support 
and training classes are also available 
at your place or ours. 


10. Upward database 
compatibility 

Start out with file management in a 
single-user PC environment—then 
move up to a multi-user LAN or a VAX 
database application with millions of 
records. You’ll still be using db_VISTA. 
That’s why so many C programmers 
are choosing db_VISTA. 
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30-day Money Back Guarantee! 

Try db_VISTA in your environment 
for 30 days and prove it to yourself. If 
not completely satisfied, return it for a 

Price Schedule db_visTA db_QUERY 

□ Single user $ 195 $ 195 

□ Single user w/Source $ 495 $ 495 

□ Multi-user $ 495 $ 495 

□ Multi-user w/Source $ 990 $ 990 

NEW: 

□ VAX Multi-user $ 990 $ 990 

□ VAX Multi-user w/Source $1980 $1980 

Order Now. 

Put db_VISTA to work in your 
application program. Ordering is 
easy—simply call toll-free. We’ll answer 
your technical questions and get you 
started. Call today. 

Call Toll-Free Today! 

1 (800) db-RAIMA 

(800/327-2462) or 
206/828-4636 


[a RAIMA 

1 CORPORATION 


3055 - 112th NE, Bellevue, WA 98004 USA 
(206) 828-4636 Telex: 6503018237 MCI UW 
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The Leaders Made PVCS 
The Leading Source Code Control System* 


W hen it comes to maintaining their most 
valuable asset, the leading software 
publishers rely on the POLYTRON Version Con¬ 
trol System (PVCS). From accounting firms to 
airlines, the leading service companies depend 
on PVCS to maintain the integrity of their pro¬ 
grams. Leading manufacturing companies use 
PVCS to maintain their state-of-the-art software. 
Leading high technology companies turn to 
PVCS to handle configuration management for 
software projects that represent an investment 
of hundreds of thousands of dollars. The largest 
aerospace companies and defense contractors 
use PVCS to maintain integrity of projects during 
development and after delivery of software. 
Independent programmers use PVCS to 
improve their productivity and software quality 
for themselves and their clients. 

Simplify 

Configuration Management 

When large and complex software programs are 
being developed on personal computers or VAX 
minicomputers, effective management of the 
revisions and versions becomes critical. PVCS 
simplifies this process and lets you effectively 
control the proliferation of code changes. We 
used UNIX SCCS and RCS as models. How¬ 
ever, our own experience, and the input of 
hundreds of programmers and managers has 
enabled us to significantly improve upon these 
models. 

PVCS provides many 
powerful functions including: 

• Storage & Retrieval of multiple revisions of text. 
• Maintenance of a complete history of changes. 

• Maintenance of separate lines of development 
using branching. 

• Merging simultaneous changes. 

• Resolution of Access Conflicts. 

• Modules can be retrieved by their own revision 
number, system version name, or specified 
date. 

• Uses “reverse deltas” to rebuild a prior version 
making PVCS the fastest version control 
system over the project life cycle. 

• Projects already under development or in the 
maintenance stage can be easily put under the 
control of PVCS. 

Manages Development On 
Local Area Networks 

Programming teams using Local Area Networks 
depend on PVCS to help the managers and 
team members work together. In fact, Novell and 
3Com themselves depend on PVCS to manage 
the versions of their own network software 
products. 


Supports MS-DOS 
and VAX/VMS Development 

Now, companies that develop software on VAX 
systems running VMS can also use PVCS. And 
since the VMS and MS-DOS versions of PVCS 
use the same “logfile” format, you can easily 
develop software on PCs and maintain the code 
on the VAX or vice versa. The menu-driven, 
screen-oriented interface (and optional 
command-driven interface) makes it easy for 
programmers and librarians or administrators to 
use PVCS on a PC or VAX or both systems. 

PVCS Maintains System 
Integrity 

PVCS prevents corruption of code that could 
ordinarily result from security breaks, user care¬ 
lessness or malfunctions. The levels of security 
can be tailored to meet the needs of your project. 

PVCS & PolyMake 
Work Together 

PolyMake, the leading MS-DOS make utility, is 
now available for the VMS operating system. 
This allows you to write makefiles that will func¬ 
tion in both PC and VAX environments. Addition¬ 
ally, PolyMake reads time & date stamps of PVCS 
archives for fast, accurate program rebuilding. 

PVCS and PolyMake Maintain 
Source Code Written In 
Any Language* 



The Preferred 
Version Control System 

The customers listed below are just a few of the 
innovative leaders that have made PVCS the 
leading version control program for personal 
computers. 


Alcoa Aluminum 
Arthur Anderson 
AT&T 

AshtonTate 
Bank of America 
Bell Labs 
Bendix 
Boeing 
CIGNA 
Citibank 
3Com 

Colonial Penn 
Commerce Clearing House 
Control Data Corp. 

Corvus 

CXI 

Digital Equipment Corp. 
Deloitte Haskins + Sells 
Diebold 
Dow 

Dunn & Bradstreet 
EDS 

Educational Testing Service 

E-Systems 

Equitable Life 

Federal Express 

First Boston 

Ford 

Fox Software 

Fujitsu 

GTE 

Hardees 

Hewlett-Packard 

Honeywell 

Hughes Aircraft 

IBM 

Industrial Networking 
Intel 


ISC Aerospace 
IVAC 
Javelin 
Lattice 

Lawrence Livermore 
Lotus 

McData Corp. 

McDonnell Douglas 
Mead Data Central 
MIT Lincoln Labs 
Nastec 
Novell 

NCR Technologies 
Pitney Bowes 
Plexus Computers 
Price Waterhouse 
ROLM 

Rockwell International 

Safeco 

Sears 

Security Pacific 
Sperry 

Software Publishing 

Spacelabs 

Standard Oil 

Standard & Poors 

Tandem 

Tektronix 

Telex 

Texas Instruments 
Touche Ross 
Unisys 

United Airlines 
United Parcel Service 
United Technologies 
U.S. West 

Westinghouse Electronics 
Xerox 


Only PVCS meets the needs of independent 
programmers and corporations. Once you stan¬ 
dardize on PVCS, the archives used to track and 
monitor changes are interchangeable between 
any PVCS product. You will receive full credit for 
your initial purchase if you upgrade to a higher- 
priced MS-DOS version of PVCS. 

Personal PVCS - Offers most of the power and 
flexibility of Corporate PVCS, but excludes the 
features necessary for multiple-programmer 
projects. 

Corporate PVCS - Offers additional features to 
maintain source code of very large and complex 
projects that may involve multiple programmers. 
Includes multi-level branching to effectively main¬ 
tain code when programs evolve on multiple 
paths (e.g. new versions for different host 
systems, or a new program based on an existing 
program). 

Network PVCS - Extends Corporate PVCS for 
use on Networks. File locking and security levels 
can be tailored for each project. 

PVCS for VAX systems - Requires VMS. Uses 
the same interface and archive format as MS- 
DOS version. Supports branching and offers file 
locking and other security features for multiple- 
programmer projects. 



MS-DOS* 

VMS 

PC/XT/AT 

Micro VAX II 

VAX 7xx 

VAX 8xxx 

Personal PVCS 

$149 




Corporate PVCS 

$395 




Network PVCS 

$995** 

$4,950 

$9,500 

$10,500+ 

PolyMake 

$149 




Network 

PolyMake 

$447** 

$1,250 

$2,375 

$2,500+ 


“Compatible with MS-DOS 2.0 through 3.3. 

Compatible with the IBM PC/XT/AT & other 
MS-DOS PCs. 

**5 Station LAN License. Call for pricing 
on larger Networks. 

TO ORDER: 

VISA/MC 1-800-547-4000. 

Dept. No. 310. 

Oregon & Outside USA call (503) 645-1150. 
Send Checks, RO.s to: POLYTRON 
Corporation, 1815 NW 169th Place, 
Suite 2110, Beaverton, OR 97006. 


POLYTRON 


High Quality Software Since 1982 circle no. 190 on reader service card 








































TECH RELEASES 



Screen from JYACC Application Manager Smalltalk/V version 2.0 screen from Digitalk, Inc. 


G570-2240 part number 74X7717. En¬ 
hanced Memory Expansion Adapter, 
$495; 2MB Memory Module Kit, $845. 
IBM Corporation, Information Systems 
Group, 900 King Street, Rye Brook, 

New York 10573; 800/426-2468; for 
nearest dealer, 800/447-4700 

CIRCLE 317 ON READER SERVICE CARD 

A multisynchronous graphics card, the 
MultiSync Video Adapter 1024 (MVA 
1024), is available from NEC Home 
Electronics, Inc. It supports the NEC 
MultiSync family by driving the original 
MultiSync monitor at 640-by-480 and 
lower resolutions, the MultiSync Plus at 
960-by-720 and lower, and the Multi¬ 
Sync XT at 1024-by-768 and lower. 

Using Direct Graphics Interface Stan¬ 
dard (DGIS) and Professional Graphics 
Language (PGL), the MVA 1024 can sup- 



MultiSync Video Adapter 1024from NEC 


port a vast array of software in addition 
to supporting EGA-, PGC-, and CGA- 
compatible software. Other features are 
analog signal, 9-pin connector and 
9-pin to 4 BNC cable, text modes from 
40-columns-by-25-rows to 132-columns- 
by-43-rows, and compatibility with 16- 
bit systems. $1,995. 

NEC Home Electronics (USA), Inc., 
1255 Michael Drive, Wood Dale, IL 
60191-1094; 312/860-9500 

CIRCLE 321 ON READER SERVICE CARD 

Now shipping from Quadram Corpo¬ 
ration is the Mighty Meg, a 14.5MB 
extended memory board that uses sin¬ 


gle in-line memory module (SIMM) 
technology for memory upgrades. The 
Mighty Meg is compatible with XT-286, 
AT, and 80386-based machines, and it is 
available in memory configurations 
ranging from 512KB to 14.5MB. The 
memory board can be expanded incre¬ 
mentally to 4MB using nine 256KB 
SIMMs devices, or to 14.5MB using 
nine 1MB SIMMs devices. 512KB ver¬ 
sion, $545; 14.5MB version, $4,995. 
Quadram Corporation, One Quad 
Way, Norcross, GA 30093-2919; 
404/923-6666 

CIRCLE 320 ON READER SERVICE CARD 


SOFTWARE DEVELOPMENT 

jyacc, Inc. has introduced the jyacc 
Application Manager QAM), an inter¬ 
active management system that allows 
application developers to customize 
and standardize user interfaces from a 
variety of software applications. Avail¬ 
able on a broad range of CPUs and 
operating environments, JAM allows 
application developers to design and 
automatically link together the screens 
that comprise the user interface for any 
application without coding or program¬ 
ming. JAM includes a complete range 
of screen-painting facilities, such as 
support for windows, menus, and 
color. In addition, JAM offers context- 
sensitive help, full testing capabilities, 
and is self-documenting. JAM includes a 
screen and window manager, jyacc 
formaker, which allows users to de¬ 
sign, develop, test, and document 
screens. Single-user PC environment, 
$750; jyacc Formaker only, $495. 
jyacc, Inc., 116 John Street, New York, 
NY 10038; 800/458-3313; 
212/267-7722 

CIRCLE 325 ON READER SERVICE CARD 

An object-oriented programing tool, 

Smalltalk/V version 2.0, has been re¬ 
leased by Digitalk, Inc. This release 


supports high-resolution graphic modes 
(640-by-480 pixel VGA and MCGA 
modes). A fast, bit-mapped window and 
mouse-driven interface in Smalltalk/V 
allows users to open many windows of 
any size and function. The system in¬ 
cludes a tutorial, complete source 
code, bit and form editors for the crea¬ 
tion of fonts and icons, an object- 
oriented Prolog interpreter for integrat¬ 
ing logic programming into Smalltalk 
programs, and an object-swapping vir¬ 
tual memory scheme that gets around 
the DOS 640KB memory barrier. Driv¬ 
ers for the Toshiba T3100 and IBM 
3270 PC are included. $99.95; upgrade 
for previous releases, $25.00. 

Digitalk, Inc., 9841 Airport Blvd., Los 
Angeles, CA 90045; 213/645-1082 

CIRCLE 324 ON READER SERVICE CARD 

An 80386 compiler, NDP Fortran-386, 
has been introduced by MicroWay. 
Combined with MicroWay’s 80386 
(mWll67), NDP Fortran-386 runs 16 
times faster than a PC/AT with an 
80287, and it also runs with the 80287 
and 80387. The speed of execution is 
due to the use of 32-bit mainframe 
compiler technology that includes glo¬ 
bal optimization and sophisticated reg¬ 
ister use. NDP Fortran-386 generates 
native 80386 code that runs in pro¬ 
tected mode under MS-DOS or UNIX V. 
The addressable memory available in 
the linear address mode is 4GB as op¬ 
posed to the 640KB of DOS. $595. 
MicroWay, P.O. Box 79, Kingston, MA 
02364; 617/746-7341 

CIRCLE 327 ON READER SERVICE CARD 

Micrografx, Inc., has begun licensing 
the Micrografx Windows Develop¬ 
ment Libraries, a comprehensive set 
of Windows development tools, and 
has also introduced an Independent 
Software Vendor (ISV) Support Pro¬ 
gram for third-party Windows develop¬ 
ers. The development libraries consist 
of three runtime libraries: the Draw 
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Screen from PROGRESS version 4.0 from Progress Software 


System running ZIM 3.0 from Zanthe Information 


Library, the Extended Graphics Library, 
and the Utility Library. The Draw Li¬ 
brary provides a flexible set of tools 
for creating and maintaining complex 
graphical images in a Windows applica¬ 
tion and provides compatibility with 
other Micrografx products—Designer, 
Windows draw, Windows graph, and 
In*a*Vision; it assists developers in cre¬ 
ating applications compatible with 
these programs. The Extended Graph¬ 
ics Library provides a number of exten¬ 
sions and improvements to Windows 
Graphics Device Interface (GDI) for 
applications running under Windows. 
The Utilities Library provides applica¬ 
tions with a set of general tools useful 
for string manipulation, DOS I/O, 
buffer management, and dialogue-box 
support as well as other operations. 

The libraries also contain a sample 



Screen from Micrografx Development Libraries 

application, Windows portfolio, with 
its source code, which demonstrates 
how to use the libraries and includes 
source code for loading, printing, and 
copying Micrografx-compatible images. 
Licensing for the Windows Develop¬ 
ment Libraries is provided by Micro¬ 
grafx on a case-by-case basis; they will 
not be available to developers of prod¬ 
ucts that directly compete with 
Micrografx s product line. 

Micrografx, Inc., 1820 N. Greenville 
Ave., Richardson, TX 75081; 
214/234-1769 

CIRCLE 328 ON READER SERVICE CARD 


DATABASE MANAGEMENT 

Relational Technology, Inc. has an¬ 
nounced the Ingres Gateway group of 
products, which provides an easy mi¬ 
gration path from early-generation file 
management systems such as RMS and 
dBASE to distributed relational database 
environments such as Ingres. The In¬ 
gres RMS Gateway allows users to 
access RMS files in the Digital Equip¬ 
ment Corporation’s (DEC) VAX/VMS 
environment using industry-standard 
SQL. The gateway provides ease of 
writing applications for RMS data in 
4GL. Users also can take advantage of 
Ingres tools such as Query-By-Forms, 
Report-By-Forms, and Visual Graphics 
Editor to access, organize, and present 
RMS data. On a DEC VAXstation, $450; 
on a DEC VAX 8978, $24,000. 

The Ingres dBASE Gateway allows 
users to run existing dBASE applications 
and new 4GL applications with the 
same data. Using industry-standard SQL, 
the gateway allows the user to access 
dBASE files in the DOS environment 
and take advantage of Ingres tools to 
organize and present data. $120. 
Relational Technology Inc., 1080 
Marina Village Parkway, Alameda, CA 
94501-9891; 800/446-4737; 
415/769-1400 

CIRCLE 336 ON READER SERVICE CARD 

A relational database management sys¬ 
tem and fourth-generation language, 
progress version 4.0, has been an¬ 
nounced by Progress Software Cor¬ 
poration (formerly Data Language Cor¬ 
poration). progress is also available on 
Digital Equipment Corporation’s (DEC) 
VAX/VMS operating system, as well as 
ULTRIX, UNIX, XENIX, and DOS operat¬ 
ing systems. Version 4.0 is transparently 
portable across all computing environ¬ 
ments, allowing applications developed 
using progress to have the unique flex¬ 
ibility to run unchanged on multiple 


operating systems on over 125 hard¬ 
ware platforms. Version 4 also features 
support for C subroutines, security en¬ 
hancements, ability to overlap windows 
in color, and roll-forward recovery. It 
has a fault-tolerant database engine that 
ensures the integrity of the database in 
the event of operator error or power, 
hardware, or software failure. $1,000 to 
$125,000 (varies with host computer). 
Progress Software Coloration, 5 Oak 
Park, Bedford, MA 01730; 
617/275-4500 

CIRCLE 335 ON READER SERVICE CARD 

A fourth-generation language database 
management system, ZIM 3.0, has been 
announced by Zanthe Information, 
Inc. Enhancements included in 3.0 in¬ 
clude complete micro-to-mainframe 
portability without code changes, per¬ 
formance optimization in each operat¬ 
ing environment, multiuser capabilities, 
import/export capabilities, rapid 
prototyping capabilities, complete de¬ 
bugging facilities, nested assignment 
expressions, CASE tools, SQL, multi¬ 
level security, and report painting. 

In conjunction with the release of 
ZIM 3.0, Zanthe also announced the 
availability of ZIM on the IBM VM/CMS 
operating system and the release of 
ZIM/DA 2.0 (ZIM Development Assist¬ 
ant), ZIM SQL (featuring SQL standard 
constructs integrated into the ZIM de¬ 
velopment environment), and zimple 
(an application module supporting end 
user ad hoc query and report generat¬ 
ing). ZIM 3.0, $880; ZIM/DA 2.0, $380; 
ZIM SQL, $255; zimple, $380. 

Zanthe Information, Me., 1200-38 
Antares Drive, Nepean, Ontario, 

Canada K2E 7V2; 800/267-9972; 
613/727-1897 

CIRCLE 337 ON READER SERVICE CARD 1 ilmmim ffil 


The material that appears in Tech Releases 
is based on vendor-supplied information. 
These products have not been reviewed by 
PC Tech Journal editorial staff 
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THE PROGRAMMERS SHOP 


helps save time, money, and cut frustrations. Compare, evaluate, and find products. 


FREE Innovative Software 
Technology Details 

Since 1983. we've kept microcomputer developers 
abreast of software development trends. Our specialists 
help you with information about products that raise your 
productivity and enrich your programming environ¬ 
ment. Now you can receive a special packet covering 
one of the 7 important approaches to productivity 
enhancement. PLUS a Free series of articles from our 
newsletter. “The Programmer's Letter." discussing this 
important subject. Specify Translators. Cross Compil¬ 
ers. 386 Native Mode Development. Prototyping Soft¬ 
ware. Object-Oriented Programming. Visual Program¬ 
ming, or Windowing Environments. 

Call TODAY and choose 
your packet 


386 Development Tools 


386 Assembler/Linker 

PC $ 

389 

386 Debug - by Phar Lap 

PC $ 

129 

386/DOS Extender 

PC $ 919 

DESQview PS/2 

PC $ 

109 

F77L-EM - by Lahey 

MS 

Call 

High C - by Metaware 

PC 

Call 

OS/286 & 386 by AI Architects 

PC 

Call 

1 AILanguages 

APT - Active Prolog Tutor - build 


applications interactively 

PC $ 

49 

ARITY Prolog - full, 4 Meg 



Interpreter - debug, C, ASM 

PC $ 229 

COM PI LER/1 nterpreter-EX E 

PC $ 569 

Cogent Prolog Compiler 

MS $ 

179 

MicroProlog Prof. Comp./Interp. MS $ 439 

PC Scheme LISP - by TI 

PC $ 

85 

Star Sapphire 

MS $ 429 

TransLISP - learn fast 

MS $ 

79 

TransLISP PLUS 

MS $ 

149 

TURBO PROLOG by Borland PC $ 

69 

Others: IQ LISP ($239), IQC LISP ($269) 

Basic 

BAS_C - economy 

MS $ 

179 

BAS_PAS - economy 

MS $ 

135 

Basic Development Tools 

PC $ 

89 

db/Lib 

MS $ 

119 

Exim Toolkit - full 

PC $ 

45 

Finally - by Komputerwerks 

PC $ 

85 

Inside Track 

PC $ 

49 

Mach 2 by MicroHelp 

PC $ 

55 

Networks by Exim 

PC $ 

89 

QBase - screens 

MS $ 

79 

QuickBASIC 

PC $ 

69 

Quick Pak-by Crescent Software 

PC $ 

59 

Quick-Tools by BC Associates 

PC $ 

109 

Stay-Res 

PC $ 

59 

True Basic 

PC $ 

79 

Turbo BASIC - by Borland 

PC $ 

69 

Turbo BASIC Database Toolbox MS $ 

69 

| FEATURES 


INNOVATIVE DEVELOPERS! 

* Request a FREE “Innovative Software Tech¬ 
nology" Packet. Compare key products in areas 
like Translators, Cross Compilers, Prototyping, 
386 Native Mode Development, Object-Oriented 
Programming, and more. 

* Get a FREE “Screen-Oriented C Libraries" Demo 
Disk for 3 competing products. 

* Consider how the products at the right can help 
you program creatively. Call one of our Tech-Reps 
today. 


Order before Januarv 31,1988 and mention 
“PT188” for these SPECIAL PRICES: 


List Normal SPECIAL 


386/DOS Extender 
ACTOR - prototype fast 
CLEAR by Clear Software 
FLASHUP with toolkit 
Interactive Easy Flow 
SHOW-PARTNER-FX 
Smalltalk/V 


S995 

$899 

$839 

S495 

$419 

CALL 

S 99 

S 89 

$ 79 

SI 38 

$124 

$109 

SI 50 

SI 25 

$109 

S350 

S328 

$299 

SI00 

S 85 

$ 75 


RECENT DISCOVERY 


XQL - SQL for Btrieve callable from 
BASIC, C, and Pascal or for interactive 
query. Computed fields, specify sort 
order, manipulate composite records 
from joined files. No royalties. MS $459 


C Language-Compilers 


AZTEC C86 - Commercial 
C86 PLUS - by Cl 
Datalight Optimum - C 
Lattice C - from Lattice 
Microsoft C 5.0- Codeview 
Microsoft Quick C 
Rex - C/86 standalone ROM 
Turbo C by Borland _ 


C Libraries-Files 


BTree by Soft Focus 
CBTREE - Source, no royalties 
ctree by Faircom - no royalties 
rtree - report generation 
dB2C Toolkit V2.0 
dbQUERY - ad hoc, SQL-based 
dbVISTA - Object only 
Source - Single user 
dBx - translator 


C-Screens, Windows, Graphics 


C Worthy Interface Library PC $249 
Curses by Aspen Scientific PC $109 
dBASE Graphics for C PC $ 69 

ESSENTIAL GRAPHICS - fast PC $185 
FontWINDOW/PLUS PC $229 

Graphic - new color version PC $279 
Greenleaf Data Windows PC $155 

w/source PC $269 

Terminal Mapping System PC $279 
TurboWINDOW/C-for Turbo C PC $ 79 
View Manager - by Blaise PC $199 
Windows for C - fast PC $149 

Windows for Data - validation PC $239 
Vitamin C - screen I/O PC $159 

VC Screen PC $ 79 

ZView - screen generator MS $129 


Atari ST & Amiga 


We carry full lines of Manx & Lattice. 


Windows/386 by Microsoft-multitask 
standard DOS applications in separate 
640K segments and access expanded 
memory. Toggle, run simultaneously, 
or foreground only. PC $ 149 

Alsys ADA - DoD certified, version 3 
for AT. Optimizing Runtime Executive, 
Multi-Library environment, informative 
error messages. PC, List: $2995 

Note: All prices subject to change without notice. Mention this ad. Some prices 
are specials. Ask about COD and POs. Formats: 3" laptop now available, plus 
200 others. I’PS surface shipping add $3 item. 


DBASE Language 


Clipper compiler 
dBASE II 
dBase III Plus 


Call for a catalog, literature, and solid value 

800 - 421-8006 


THE PROGRAMMER’S SHOP ™ 

Your complete source for software, services and answers 


5-P Pond Park Road, Hingham, MA 02043 
Mass: 800-442-8070 or 617-740-2510 , , /g? 


RECENT DISCOVERY 


Instant-C/16M - Addresses up to 16M 
for program and data. Incremental 
compilation makes development 
faster than Turbo C (compile and relink 
XLISP in 4 secs vs 24). 286/386 
only. PC, List: $895 


PC $499 
MS $359 
MS $ 99 
MS $269 
MS $275 
MS $ 69 
MS $695 
PC $ 69 


MS $ 69 
MS $ 99 
MS $315 
PC $239 
MS $249 
MS Call 
MS Call 
MS Call 
MS $299 


DBASE Language Cont. 


Clipper compiler 

dBASE II 

dBase III Plus 

dBASE III LANPack 

DBXL Interpreter by Word Tech 

FoxBASE + Dev. - V2.0 

Quicksilver by Word Tech 


PC $399 
MS $329 
PC $429 
PC $649 
PC $109 
MS $289 
PC $499 


DBASE Support 


dAnalyst 

dBase Tools for C 
dBrief with Brief 
dBC III by Lattice 
Documentor - dFlow superset 
Genifer by Bytel-code generator 
QuickCode III Plus 
R&R Report Writer 
Seek-It - Query-by-example 
Silver Comm Library 
Tom Rettig’s Library 
UI Programmer - user interfaces 


PC $ 89 
PC $ 65 
PC Call 
MS $169 
MS $229 
MS $279 
MS $239 
MS $139 
PC $ 79 
MS $139 
PC $ 79 
PC $249 


DataBase & File Management 


CQL 

DataFlex by Data Access 
DataFlex multiuser 
Magic PC 
Paradox - original 
Paradox V2.0 
Revelation by Cosmos 


PC $ 359 
PC $ 899 
PC $1149 
PC $ 699 
PC $ 369 
PC $ 469 
PC $ 779 


PC $399 
MS $329 
PC $429 


Multilanguage Support 


BTRIEVE ISAM MS $185 

BTRIEVE/N-multiuser MS $455 

GSS Graphics Dev’t Toolkit PC $375 
HALO Development Package MS $389 
Graphics PS $209 

Help/Control - on line help PC $ 99 
Hoops Graphics Library PC $549 

Instant Programmer’s Help MS $ 79 
Informix 4GL-application builder PC $789 
Informix SQL - ANSI standard PC $639 
NET-TOOLS - NET-BIOS PC $129 
Opt Tech Sort - sort, merge MS $ 99 
Norton Guides PC $ 75 

Panel Plus MS $395 

Pfinish - by Phoenix MS $229 

Report Option - for Xtrieve MS $109 
Screen Sculptor PC $ 89 

SSP/PC - 145+ math routines PC $269 
Synergy - create user interfaces MS $375 
Xtrieve - organize database MS $199 
ZAP Communications - VT 100 PC $ 89 


CIRCLE NO. 162 ON READER SERVICE CARD 
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The new COMPAQ DESKPRO 386/20 


The world now has two new 
benchmarks from the leader 
in high-performance personal 
computing. The new 20-MHz 
COMPAQ DESKPRO 386/20 and 
the 20-lb., 20-MHz COMPAQ 
PORTABLE 386 deliver system 
performance that can rival 
minicomputers'. Plus they intro¬ 
duce advanced capabilities 
without sacrificing compatibil¬ 
ity with the software and hard¬ 
ware you already own. 


Both employ an industry- 
standard Intel* 80386 micropro¬ 
cessor and sophisticated 32-bit 
architecture. Our newest porta¬ 
ble is up to 25% faster and our 
desktop is actually up to 50% 
faster than 16-MHz 386 PC's. 
But we did much more than 
simply increase the clock speed. 

For instance, the COMPAQ 
DESKPRO 386/20 uses a cache 
memory controller. It comple¬ 
ments the speed of the micropro¬ 


cessor, providing an increase in 
system performance up to 25% 
over other 20-MHz 386 PC's. It's 
also the first PC to offer an op¬ 
tional Weitek™ Coprocessor Board, 
which can give it the performance 
of a dedicated engineering work¬ 
station at a fraction of the cost. 

They both provide the most 
storage and memory within their 
classes. Up to 300 MB of storage 
in our latest desktop and up to 
100 MB in our new portable. 


It simply works better. 





























and the new 20-MHz COMPAQ PORTABLE 386~ 


Both use disk caching to inject 
more speed into disk-intensive 
applications and both will run 
MS* OS/2. 

As for memory, get up to 16 MB 
of high-speed 32-bit RAM with 
the COMPAQ DESKPRO 386/20 
and up to 10 MB with the COMPAQ 
PORTABLE 386. Both computers 
feature the COMPAQ* Expanded 
Memory Manager, which supports 
the Lotus’/InteP/Microsoft' Ex¬ 
panded Memory Specification 


to break the 640-Kbyte barrier 
imposed by DOS. 

With these new computers 
plus the original COMPAQ 
DESKPRO 386™, we now offer 
the broadest line of high- 
performance 386 solutions. 
They all let you run software 
being written to take advantage 
of 386 technology, including 
Microsoft® Windows/386 Presen¬ 
tation Manager. It provides 
multitasking capabilities with 


today's DOS applications to 
make you considerably more 
productive. But that's just the 
beginning. For more informa¬ 
tion, call 1-800-231-0900, 
Operator 43. In Canada, call 
416-733-7876, Operator 43. 


Intel, Lotus, Microsoft, and Weitek are 
trademarks of their respective companies. 
©1987 Compaq Computer Corporation. 
All rights reserved. 
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COVER SUITE: OS/2 
ALTERNATIVES 



F ive or six years ago, the combina¬ 
tion of a PC and Microsoft DOS 
was considered the epitome of 
microcomputing power. Today, how¬ 
ever, developers and end users find the 
single-task, single-user environment of 
DOS restrictive, largely because of the 
640KB memory limitation and inability 
to run more than one application at a 
time. IBM and Microsoft’s new operat¬ 
ing system, OS/2, has been heralded as 
a solution to these problems, but it is 
not the only answer. 

The excitement stirred by OS/2 
likely will give users and developers 
the momentum needed to break away 
from DOS, but they should realize that 
OS/2 might not be the best choice for 
their specific needs. Alternative prod¬ 
ucts are available, and informed deci¬ 
sion makers will want to examine them 
before choosing a direction. These 
products and their features are summa¬ 
rized in tables 1 and 2. In-depth re¬ 
views of several are provided in sepa¬ 
rate articles in this issue: “386 Operating 
Environments,” Ed McNierney, p. 60, 


examines Digital Research’s Concurrent 
DOS 386, The Software Link Inc.’s 
PC-MOS/386, Quarterdeck’s DESQview 
2.0, and Microsoft Windows/386; “The 
DOS-UNIX Union,” William Tropp 
and Stephen Wright, p. 78, reviews 
Microport’s add-on product to UNIX. 
Quantum Software Systems Limited’s 
QNX was reviewed earlier (“Realtime 
Systems: A Message-Passing Executive,” 
Gary Elfring, January 1987, p. 126). 

THE RANGE OF FEATURES 

When assessing alternative systems to 
DOS and OS/2, users and developers 
must consider what combination of fea¬ 
tures best provides them with the func¬ 
tionality they seek. Operating system 
features that are most sought today are 
application availability, multitasking, 
large address space, multiuser support, 
realtime capacity, files larger than 
32MB, and graphics and communica¬ 
tions support systems. 

Application availability. What applica¬ 
tions an operating system can run is of 
prime importance to a user. As alterna¬ 


tives to OS/2, systems such as UNIX or 
QNX can be worthwhile; a reasonable 
number of applications are available 
for such systems, especially in the 
UNIX environment. DOS compatibility 
is an important issue facing users and 
developers who want to run existing 
DOS applications alongside their new 
applications on an enhanced operating 
system without incurring the time and 
expense required in conversion. For 
those users whose current investment 
in DOS applications is considerable, an 
incompatible operating system might 
be out of the question. 

For this reason, many operating 
environments allow DOS-executable 
files to be run without modification. 
Such compatibility is usually found in 
multitasking systems that allow one or 
more DOS tasks to run concurrently 
with native-mode software. In these sys¬ 
tems, a subenvironment is created that 
looks and acts like DOS. The effective¬ 
ness of this subenvironment to run 
DOS applications varies with die imple¬ 
mentation. Some environments do not 
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Do not assume that 
OS/2 is the only 
answer to the 
question, “Which 
operating system dc 
use now?” This is 
definitely a multiple 
choice question. 


CHOOSING 



Concurrent DOS 386 and PC-MOS/386 support multiple users and the simultaneous execution of multiple DOS applications. 
Like OS/2, UNIX 286 and QNX support the execution of a single DOS application and multiple native-mode applications. 


run ill-behaved programs that write di¬ 
rectly to the hardware or that use un¬ 
documented Microsoft DOS (MS-DOS) 
system calls. The best test of compati¬ 
bility is for the software developer or 
user to run desired applications and 
confirm they execute as expected. 

Both OS/2 and Microport’s Merge 
286 allow one DOS application to run 
at a time. In OS/2, the DOS task exe¬ 
cutes only when it is in the fore¬ 
ground. When the DOS task is moved 
to the background—when control of 
the screen and keyboard is given to an 
OS/2 task—the DOS task is suspended. 
Under Merge 286, the DOS application 
is treated as a separate task and can 
run in the foreground concurrently 
with UNIX System V tasks. Similarly, 
under Quantum’s QDOS II, a DOS 
application runs as a task under QNX. 
Multitasking. Multitasking is a require¬ 
ment of all viable modern operating 
systems; it is a feature of all operating 
systems described in this article, in¬ 
cluding OS/2. Multitasking takes two 
forms: intraprocess (or internal), and 
interprocess (or external). With internal 
multitasking, programs are composed 
of multiple tasks executing indepen¬ 
dently. These programs must be writ¬ 
ten to the application program inter¬ 
face (API) of the operating system. Nor¬ 
mally, the operating system provides 
system calls for spawning and killing 
tasks, and for communications among 
tasks to synchronize their execution, to 
coordinate control of resources, or to 
share common data. 

In operating systems that support 
internal multitasking, support for exter¬ 
nal multitasking flows naturally. The 
API of the operating system usually al¬ 
lows one program to spawn another 


program and either suspend execution 
until the child program completes or 
continue executing in parallel with the 
child program. Messages and data can 
be sent between programs and execu¬ 
tion can be synchronized through 
interprocess communications such as 
semaphores, pipes, shared memory, 
queues, and signals. 

Some operating environments, 
such as Windows 386 and DESQview, 
support external multitasking of exist¬ 
ing DOS applications, sometimes re¬ 
ferred to as “old apps.” These operat¬ 
ing environments offer users the ability 
to run several DOS applications now, 
rather than wait for applications devel¬ 
opers to convert their applications to a 
new operating system’s API. Execution 
of such programs is controlled by the 
user who starts multiple applications 
through the user interface. Although 
these programs run concurrently with 
other programs, they cannot communi¬ 
cate or coordinate resources unless 
they are modified to use the API of the 
operating environment. Normally, data 
can be passed manually from one ap¬ 
plication to another through the clip¬ 
board; the user marks data that are 
outputted from one application and 
pastes them into die input stream of 
another application. 

Large address space. It is becoming in¬ 
creasingly difficult to cram all the fea¬ 
tures that users demand into DOS’s 
memory limit of 640KB. DOS itself 
grows larger with each new release, 
plus many users load up memory with 
their favorite terminate-and-stay resi¬ 
dent (TSR) utilities. Developers are 
forced to resort to extensive overlay 
schemes in order to add features while 
limiting the size of their programs. 


Expanded memory delivers some 
relief, especially for handling large data 
structures like spreadsheets. The En¬ 
hanced Expanded Memory Specification 
and the Expanded Memory Specifica¬ 
tion version 4.0 make it possible to 
execute code in expanded memory. 

This bank-switching of memory is simi¬ 
lar to using overlays yet without the 
performance penalty of loading overlay 
code from the disk. 

Neither of these solutions allows 
the developer to exploit the address 
spaces of the 80286 or the 80386. OS/2 
gives the developer access to the 286’s 
16MB real address space and 1GB vir¬ 
tual address space. So-called DOS ex¬ 
tenders (Phar Lap’s 386/DOS-Extender 
and AI Architects’ OS/286 and OS/386 
give the developer access, under DOS, 
to the full real and virtual address 
spaces of the 286 and 386. Using 32-bit 
addressing on a 386, developers have 
access to 4GB of real address space 
and 64TB of virtual address space. 
Multiuser support. Costs of upgrading 
to a 286- or 386-based operating system 
can sometimes be offset if the system 
selected supports more than one user 
through serial-port-connected terminals. 
Because PC-compatible terminals cost 
only a few hundred dollars, a 386- 
based PC with four terminals can pro¬ 
vide a less expensive system than five 
8086-based PCs. The major disadvan¬ 
tage of serial terminals in a multiuser 
system is that they rarely support PC 
graphics applications; as graphics appli¬ 
cations and related user interfaces be¬ 
come more popular, the use of termi¬ 
nals become less desirable. 

Multiuser systems are most popu¬ 
lar in vertical applications where data 
need to be shared. Sharing of data re- 
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TABLE 2: Application Managers, DOS Extenders, and EMS 



APPLICATION MANAGERS 

DOS EXTENDERS 

EXPANDED MEMORY 


DESQview 2.0 

Windows/386 

286 

386 

LIM EMS 4.0 

QEMM 4.0 

Multitasking support 

• 

• 

o 

o 



Multiuser support 

O 

O 

o 

o 



Task greater than 640KB 

m a 

% a 

• 

• 

• 

• 

Large linear addresses 

Runs DOS applications 

o 

o 

o 

• 

o 

o 

Single 

• 

• 

• 

• 

• 

• 

Multiple 

• 

• 

o 

o 

• 

• 

Requires 80286 

o 

o 

• 

o 

o 

o 

Requires 80386 

o 

• 

o 

• 

o 

• 

9 = Yes O = No 







a Using expanded memory. 








DESQview and Windows/386 work with DOS to manage the execution of multiple applications. DOS extenders are used to 
build protected-mode applications that run under DOS. LIM EMS products allow DOS applications to be larger than 640KB. 


quires that the operating system strictly 
control access to files. A systems ad¬ 
ministrator establishes an account for 
each user, which allows the user to log 
on to the system and defines what file 
privileges that user will enjoy—which 
files he will be allowed to read, write, 
and execute. The operating system then 
monitors file activity, enforcing the 
privileges granted or denied each user. 

Another consideration in choosing 
whether or not to go with a multiuser 
system is the cost of a systems adminis¬ 
trator to back up the system, service 
user requests, and maintain user ac¬ 
counts and security features. OS/2 has 
no multiuser support. 

Realtime capacity. Another feature de¬ 
sired in many vertical applications, 
such as process control or point-of-sale, 
is realtime response. Not only does 
realtime response require multitasking, 
but it also requires that tasks be priori¬ 
tized and that the task scheduler pre¬ 
empt an executing task when a higher- 
priority task becomes ready. Since OS/2 
has no guaranteed task-switching time, 
it makes a poor candidate for critical 
realtime applications. On the other 
hand, QNX, with its promised worst- 
case task-switching time of 200 micro¬ 
seconds on a 10-MHz PS/2, guarantees 
the response time that is necessary for 
realtime applications. 

Files larger than 32MB. DOS’s file sys¬ 
tem is serviceable, but suffers from 
limitations that can be severe in some 
environments. For example, the 32MB 
disk volume limitation hinders large 
databases. OS/2 Standard Edition 1.0 
retains the DOS 32MB barrier, but 
Microsoft has announced that the bar¬ 
rier will be removed in a later release 
of the operating system. 


Methods exist to improve file sys¬ 
tems, but by necessity they are at the 
expense of DOS compatibility. Operat¬ 
ing systems that provide such improve¬ 
ment might supply a DOS file import/ 
export facility for facilitating transfers 
between the two systems. 

Graphics support. Built-in operating sys¬ 
tem graphics services are valuable. As 
the number and complexity of PC 
graphics displays and printers increase, 
the need among developers for de¬ 
vice-independent graphics grows as 
well. Such graphics features, however, 
are often neglected in an operating sys¬ 
tem’s design so that developers must 
either use the low-performance PC 
BIOS routines provided or they must 
develop their own routines. 

OS/2’s Presentation Manager pro¬ 
vides a graphics user interface as an 
integral part of the operating system, 
but the software will not be available 
until OS/2 Standard Edition 1.1 is 
shipped in November 1988. For DOS, 
Microsoft Windows and similar prod¬ 
ucts are available for use as graphics 
interfaces. Designers of systems that are 
not DOS-compatible should consider 
providing a standard graphics system as 
part of their product; UNIX systems, for 
example, are served by X-Windows, 
which is still relatively unknown but 
growing in popularity. 

Communications support. In addition to 
serial communications necessary for 
multitasking systems, more general mo¬ 
dem and network communications can 
be built into PC operating environ¬ 
ments. Applications software needs to 
work with files and message buffers 
without concern for whether they are 
local or remote—connected via cable, 
microwave, or modem. Data transfer 


must be independent of system tech¬ 
nology or the operating systems of the 
communicating computers. 

Communications support can be 
categorized as either standard or op¬ 
tional and implemented separately. 

Most important to users is that new 
devices are supported via software- 
transparent system upgrades after the 
original system is installed. 

SWEEPING APPROACHES 

Although OS/2 offers some of the de¬ 
sired features, it does not support all 
features potentially available to users 
with the 386 processor, although it 
runs on either 286- or 386-based com¬ 
puters. Another shortfall might be that 
OS/2 has just recently been released, 
while many other options have been 
available for some time. 

Software designers attempting to 
provide OS/2-equivalent features to 
DOS users are taking three basic 
routes: new or enhanced operating sys¬ 
tems, applications managers, or applica¬ 
tions environments. 

Enhanced operating systems. Several 
years ago, the number of viable choices 
for PC operating systems was small. 
IBM’s continued endorsement of MS- 
DOS made it the overwhelming favor¬ 
ite, but small pockets of support for 
Digital Research, Inc.’s CP/M and Uni¬ 
versity of California San Diego’s 
(UCSD) p-System products remained. 
Over time, UNIX-compatible systems 
appeared and gathered a noticeable fol¬ 
lowing with the introduction of the 
PC/AT. Although DOS remains the most 
popular operating system for IBM- 
compatible machines, the last several 
months have seen an explosion in the 
number of viable alternatives being of- 
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DOS system running Lotus 1-2-3 


SCO XENIX system running SCO Professional 


THIS IS AN IBM 
PS/2 MODEL 80 
RUNNING DOS 


THIS IS AN IBM 
PS/2 MODEL 80 
RUNNING SCO XENIX 


Under DOS, this PS/2” is a powerful 80386-based single¬ 
tasking, single-user computer that can run thousands of 
DOS applications. In 16-bit, 8086 mode. 

One at a time. 

When OS/2” becomes available, the PS/2 can become a 
multitasking, single-user computer running in 16-bit, 286 
mode that can utilize DOS applications under OS/2. 

One at a time. 

With DOS or OS/2, the PS/2 will support one user. 

_ 1 user (DOS) _ 1 user (OS/2) 

Cost per system**: $12,389 $12,594 

Cost per user: $12,389 $12,594 


Under SCO XENK,® this PS/2 becomes a powerful 80386- 
based multitasking, multiuser computer that can run thou¬ 
sands of XENDC applications. In full-tilt, 32-bit, 386 mode. 
Many at a time. 

And using SCO VP/ix/* the PS/2 can multitask DOS 
applications under SCO XENDC. 

Many at a time. 

With SCO XENIX, the PS/2 will support one user. 

Or 9 users. Or even 33 users. 

And it can do all that today because you can get SCO 
XENDC for the PS/2— now! 

_ 1 user _ 9 users _ 33 users 

Cost per system**: $14,559 $19,726 $40,402 

Cost per user: $14,559 $2,192 $1,224 


SCO XENIX System V and the SCO XENIX family of software solutions 
are available for all industry-standard 8086-, 80286-, and 80386-based 
computers, and the IBM® Personal System/2'" Models 50,60, and 80. 



THE SANTA CRUZ OPERATION 


(800) 626-UNIX (626-8649) 
(408) 425-7222 
FAX: (408) 458-4227 
TWX: 910-598-4510 sco sacz 
uucp: ... decvax! microsoft! sco! info 


*SCO VP/ix available as separate product 

’•Cost comparisons are based on most recently published U.S. domestic suggested list prices. Cost model: Base machine: IBM PS/2 Model 80. 70Mb disk, 1Mb RAM, IBM 8512 color monitor, 1Mb additional IBM RAM. IBM ProPrinter XL,® 1-user DOS system- Base machine plus 
DOS 3-3. WordPerfect 4.2, Lotus® 1-2-3,® dBASE 111 PLUS.® 1 -user OS/2 system: 1-user DOS system; substitute OS/2 for DOS. 1 -user SCO XENIX system: Base machine, plus SCO XENIX 386 for PS/2, SCO VP/ix, SCO Lyrix® (word processing), SCO FoxBASE+’“ (dBASE III PLUS workaiike) 
SCO Professional (1-2-3 workahke). 9-user SCO XENIX system: 1-user SCO XENIX system, plus intelligent 8-user multiport card, 8 IBM 3151 ASCII terminals. 33-user SCO XENIX system: 9-user SCO XENIX System, plus 3 more intelligent 8-user multiport cards 24 more IBM 3151 
ASCII terminals, 4 Mb additional RAM, additional 70Mb disk. 


IBM and ProPnnter XL are registered trademarks and Personal System/2, PS/2 and OS/2 are trademarks of International Business Machines Corporation. • Lotus and I -2-3 are registered trademarks of Lotus Development Corporation. • dBASE III PLUS is a registered trademark of AshtonTate 
reg |Stered trademark of Microsoft Corporation. • VP/ix is a trademark of INTERACTIVE Systems, Inc. • Lyrix is a registered trademark and SCO Professional is a trademark of The Santa Cruz Operation, Inc. • (£ FoxBASE+ is a trademark of Fox Software Inc. 10/87 
1987 The Santa Cruz Operation, Inc., 400 Encinal Street, P.O. Box 1900, Santa Cruz, CA 95061 The Santa Cruz Operation, Ltd., 18 Noel Street, P.O. Box 4YN, London W1A 4YN United Kingdom, +44 1 439 2911, (FAX)- +44 1 637 9381 TELEX- 917372 sco ins 
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CHOOSING 


fered by competing systems software 
developers. OS/2’s introduction in April 
1987 legitimized the scramble. Because 
user investment in DOS software is 
great, huge deviations might threaten 
market acceptance unless these new 
operating systems provide sufficient 
new value or new software developer 
support to compensate. 

Newly released enhanced operat¬ 
ing systems include The Software Link, 
Inc.’s PC-MOS/386, Digital Research, 
Inc.’s Concurrent DOS/386, and, of 
course, OS/2. Both of these operating 
systems were designed to overcome 
limitations of DOS and to add new fea¬ 
tures to improve upon features found 
in DOS. In addition, Concurrent DOS/ 
236 also provides CP/M compatibility. 

An operating system’s design is in¬ 
timately tied to the processors it sup¬ 
ports. The current DOS environment is 
based on the Intel 8086-type processors 
(including 8088, 80186, and 80188) 
found in the IBM PC, XT, Portable, 
Convertible, and compatible computers 
as well as the IBM Personal System/2 
Models 23 and 30. 

Intel 8086-type processors provide 
no hardware support for multitasking, 
memory protection, or other features 
associated with sophisticated operating 
systems. Nevertheless, some developers 
squeeze considerable functionality from 
the 8086 and they can simulate, with 
varying degrees of success, the features 
provided in hardware from the more 
powerful processors. 

OS/2 itself cannot run on 8086- 
based machines; therefore, operating 
systems built on these machines are 
not considered OS/2 alternatives. How¬ 
ever, these systems might provide 
added functionality over DOS for own¬ 
ers of current PCs who want to avoid 
the expense of upgrading to a com¬ 
puter that runs OS/2. 

The complex features demanded 
of operating systems today require ei¬ 
ther 286- or 386-based machines, in¬ 
cluding AT, XT/286, and AT-compatibles 
as well as PS/2 Models 50, 60, and 80. 

OS/2 is built on the 286 processor. 
While in protected mode, the pro¬ 
cessor offers task management, limited 
virtual addressing, and segment-based 
protection, and it is this environment 
that OS/2 effectively exploits. The 286 
processor has some deficiencies that 
OS/2 is forced to pass on to its applica¬ 
tions. The 64KB maximum segment 
size still requires the developer to 
manage multiple code and data seg¬ 
ments. Support for 8086 software is 
limited to real mode? although the 286 
can be switched to protected mode 


under software control, a return to real 
mode requires a hardware reset and it 
is undesirably slow. 

The newer 386 processor supports 
enhanced memory protection and exe¬ 
cution of multiple 8086 applications, 
with each application running in its 
own virtual 8086 machine, isolated and 
protected from other applications. 386- 
based computers support page-mapped 
virtual memory systems, improved task 
management facilities, large linear ad¬ 
dress space (maximum segment size is 
4GB), 32-bit operations, and an I/O 
protection bit map to prevent direct 
access of devices by applications. 

0 ne shortcoming of OS/2 
is that it treats the 386 as it 
does the 286, without tap¬ 
ping the added features of 
the newer processor. 


Although the installed base of 386 
computers is still relatively small when 
compared to the 286, the 386 is cur¬ 
rently the most powerful and signifi¬ 
cant member of the Intel processor 
family (see “Upward to the 80386,” 
Caldwell Crosswy and Mike Perez, Feb¬ 
ruary 1987, p. 50). One shortcoming of 
OS/2 is that it treats the 386 as it does 
the 286, without tapping the added fea¬ 
tures of the newer processor. Compet¬ 
ing vendors can readily exploit this 
OS/2 weakness by providing 386- 
specific products. For users planning to 
upgrade hardware, 386-based machines 
might be better choices than 286-based 
ones because they offer significantly 
increased speed and functionality with 
only a small increase in cost. 

Control programs (application managers). 

Control programs operate under an 
existing operating system but radically 
change its character. Products such as 
Windows/386 and DESQview run under 
DOS, but they provide a new user in¬ 
terface, and they exploit the virtual 
8086 mode of the 386 processor to run 
multiple DOS applications concurrently. 
Such control programs help to ease 
DOS’s memory limitations by support¬ 
ing the Lotus/Intel/Microsoft expanded 
memory specification (LIM EMS). In 
addition, DESQview/386 will run appli¬ 
cations that are written for Phar Lap’s 
386/DOS-Extender that run in protected 
mode on the 386. 


Application environments. Application 
environments are those that last only 
for the duration of a single program. 
These environments are based on the 
premise that applications interact with 
an operating system only for clearly 
defined services and that the operating 
system is oblivious to the state of the 
processor when it is not active. DOS 
operates in either real or virtual 8086 
mode on a 386-based machine, but if 
an application switches into and out of 
protected mode between system calls, 
DOS is not affected. 

Control software such as Phar 
Lap’s 286 and 386 DOS Extenders and 
AI Architect’s OS/286 and OS/386 pro¬ 
vide such functionality, constructing an 
interface between the application and 
the operating system. 

These DOS extenders allow an 
application to exploit the address space 
of the 286 and 386 processors while 
still running under DOS. The advantage 
is that the user is not required to buy a 
new operating system in order to run 
the enhanced application. Once the 
application receives control, it is in a 
full protected-mode environment; be¬ 
cause interaction with DOS is trapped 
by control software, the processor can 
return to real mode for the length of 
the required system call. 

THE CHOICE IS YOURS 

No existing products (operating sys¬ 
tems or extensions) offer all of the 
improvements over DOS that have 
been described here. (See tables 1 and 
2 for a summary of features found in 
current operating systems, application 
managers, DOS extenders, and EMS.) 
Additional products are expected as 
software designers hasten to take ad¬ 
vantage of the opportunities that exist, 
including those that result because of 
shortcomings in OS/2. 

Deciding whether another system 
offers sufficient features to warrant use 
over OS/2 is a complex and user- 
specific process; OS/2 is a sophisticated 
operating system that excels in many 
areas. Perhaps more important to de¬ 
velopers and users is the fact that OS/2 
has been endorsed by IBM, Compaq, 
Tandy, and other computer manufactur¬ 
ers, a level of support and commitment 
not yet shared by any alternative. How¬ 
ever, for users whose requirements dif¬ 
fer from those of the PC mainstream, 
more suitable and effective solut ions 
than OS/2 might already exist. 1 


Ed McNiemey is principal engineer at Lotus 
Development Corporation. His focus is on 
developing graphics hardware interfaces. 
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A Number of Reasons A Number 





1 Designed 
§ for the 80386 There’s a 
revolution taking place in desktop computing. A revolution 
that’s been launched by a square wafer of silicon known as the 
80386 microprocessor chip. It puts minicomputer potential at 
PC users’ fingertips. It’s a fact that virtually every leading PC 
manufacturer has built a “box” around this chip. And it’s a fact 
that the “New Operating System” will, supposedly, even run 
on it. But, it’s also a fact that their system wasn’t designed for 


Ours is. And it’s . j called PC-MOS/386™ 


the 80386 


PC and PS/2 


4 Thousands of DOS Programs PC-MOS/386™ 

• gives you the best of the past, and the best for your 
future. Which means that while PC-MOS/386™ totally replaces 
your old DOS, you won’t have to replace the programs you’ve 
spent a lot of time learning. 

And it all happens so effortlessly. You’ll continue 
to reap the benefits of your favorite DOS programs, 
while entering a new arena of power. 

Think of it! Programs life dBASE III, 
WordPerfect, Lotus 1-2-3 and Sym- 
WordStar, MultiMate...literally 
thousands of DOS programs-all com- 
and multi-user available. 


compatible with the millions of 
PC-compatibles. Power without 


nothing less from the new standard bearer. 


2i Compatible 

In designing PC-MOS, we 
knew our first priority was 
to exploit the minicomputer 
capabilities of80386-based 
1 PCs & PS/2s. But we went 
further, and developed a 
system which would be fully 
existing PCs, PC ATs, and 
sacrifice. You’d expect 


5 Familiar 
t Commands 
Like DIR and COPY 

Just as you don’t have to 
learn a whole new array of 


COPY 


software to take advantage of PC-MOS/386™ neither do you 
have to learn an entirely new set of commands. 

Instead, the system builds on the knowledge you already 
have. “COPY” still copies files, and “DIR” still gives you a 
directory listing. As you might expect, we didn’t stop there. 
There’s a wealth of features that have strengthened the com¬ 
mands you know, making them more powerful and easier to use. 



3 One, Five, Up to Twenty-five Users 

• From the beginning, PC-MOS/386™ was 
designed as a versatile operating system which 
could support twenty-five users as easily 
as it supports one. The system comes in 
single, five, and 25-user modules, so 
you’re able to start with what you need 
and expand when you’re ready. 

In a multi-user setting, PC-MOS/386™ uses the 
computing power of the host PC to drive workstations 
linked to standard RS-232 ports. 


You can choose from a variety of work¬ 
stations. Mix and match dumb terminals 
costing under $500 each with PCs and 
PS/2s running our terminal emulation 
software. 

All of the host’s resources can be 
shared. Programs, data, hard disks, 
tape backup units & printers (including 
high speed laser printers) are suddenly available to all 
users. An 80386-PC has minicomputer potential. 

With PC-MOS/386™ you can “mini” your micro. 































































if Users WiU Choose PC-MOS/386 


TM 








6 


Concurrently Supports Virtual 8086 and 
• 80386 32-Bit Mode 


80386-based PCs & PS/2s are dual-personality computers. To 
run DOS programs, they act as PCs with a 640K memory limit. 
But to take advantage of their minicomputer capacity, they operate 
in true 80386 mode which lets them address up to four gigabytes 
of memory. PC-MOS enables the 80386-host and its workstations 
to independently switch between these modes-making DOS 
compatibility and 80386 power simultaneously possible. 


9 Remote 
• Access 

It’s been said that information is 
power...which makes PC-MOS/386™ a deadly weapon to your 
competition. Imagine on-the-road salespeople being able to file 
call reports and access your latest inventory data. Picture execu¬ 
tives being able to access your corporate database from across 
the country, or around the world-giving them the information 
they need, when they need it. 

Visualize branch offices tapping time-critical data with 
nothing more than a modem and a workstation. Working at a 
home office in the evening or over the weekend suddenly gets 
awfully productive. And that makes good business sense. The 
kind of sense you can’t afford to be without. 


Multi-Tasking 

• While it’s true you could look else¬ 
where for multi-tasking, why would you 
want to? The other multi-tasking 
system is not now, nor is it planned to be, 
multi-user. It won’t even run multiple DOS appli¬ 
cations in multi-tasking mode. 

Now consider PC-MOS/386™ At the touch of a key, 
you can switch between up to 25 different tasks. And if you have 
workstations connected to a host, they get multi-tasking, too. 
Finally...a system that won’t hold you back. 


10 , 


KIQRD 

PERFECT 
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File/Record Locking and 
U Security When you decide to 
implement either a network or a multi¬ 
user system, there’s a two-fold problem 
which must be solved: protecting 
your work from accidental misuse 
and securing it from intentional theft. 
PC-MOS/386™ solves both aspects of this problem. Password 
protected security allows you to assign file, directory, and task 
access to each user. Plus, files and records are locked using either 
PC-MOS’ proprietary system or NETBIOS emulation. 


The Price... As you 

'• evaluate operating systems, 
ask yourself if it’s reasons you’re consider¬ 
ing...or rhyme. Ask if you’re getting a 
system for tomorrow, or one that was made 
for yesterday See if you’re being forced to buy 
new hardware because of their software, 
consider this. 

Only one operating system in the world can 
give you the raw power, features, and functionality that you 
demand. Its name is PC-MOS/386™ 

And it’s immediately available in 
one, five and 25-user versions starting 
at $195. 

PC-MOS/386™ is a trademark of The Software Link, Inc. PS/2, PC AT, NETBIOS, dBASE III, 

MultiMate, WordPerfect, Lotus 1-2-3 & Symphony, & WordStar are trademarks of IBM Corp., AshtonTate, 
WordPerfect Corp., Lotus Development Corp., & MicroPro, respectively. Prices and technical specifications 
subject to cha nge. Copyright ©1987. All Rights Reserved. _ 

For the dealer nearest you, In Georgia: International/OEM Sales: Resellers/VARs: 

CALL: 800/451-LINK 404/441-2580 404/263-1006 404/448-5465 

3577 Parkway Lane, Atlanta, GA 30092 Telex 4996147 SWLINK FAX 404/263-6474 

The Software Link/Canada CALL: 800/387-0453 _ 

DEALER INQUIRIES INVITED 

■■MODULAR OPERATING SYSTEM■■ 

THE SOFTWARE LINK 
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We’ve Opened Up All 

TelOAS from TeleVideo. Open Architecture Solutions ^088 board, floppy disk drives, a 14" 
_i-_ .i • . rt -i monitor and keyboard, you have an 


that can be anything you want them to be. ibm® pc/xt - compatible pc . 


The new TelOAS™ Open Architecture 
Solutions™ are entirely new ways of 
looking at TeleVideo computers. Three 
very flexible systems that let you build 
the system you need now, then easily 
expand and upgrade as your needs 
change later. 

All the choices are yours. 

Choose the number of slots you need: 
4, 5 or 8. Choose the CPU you want: 
8088, 80286, or 80386. Choose the 
drives you want, the monitor you 
want, the keyboard, the footprint and 
the price you want. Also choose 


the software to match your needs: 
MS-DOS,™ MS OS/2: UNIX® Sys¬ 
tem V.3, NetWare™ and others. With 
the TelOAS systems from TeleVideo, 
the choices are all yours, allowing 
you to respond to market trends 
much faster. 

TelOAS/I. 

TelOAS/I has a passive back plane 
with 4 board slots. It accepts 8088 or 
80286 boards in a low-profile case 
with a small footprint that fits any¬ 
where. Use it as a LAN diskless work¬ 
station. Or, if you configure it with an 


TelOAS/II. 

TelOAS/Il has 5 board slots for 3 
half-height drives and accepts either 
the 8088/80286 or 80386 boards. 

You can configure it as a 386 with a 
high resolution monochrome monitor, 
hard disk and streaming tape drives, 
and Microport DOSMerge® 386 
software and have a small-footprint 
workstation that runs both MS-DOS 
and UNIX System V. 3. 

TelOAS/III. 

TelOAS/III has 8 board slots, room for 
4 full-height and half-height drives, 


f W87 TeleVideo Systems. Inc. TelOAS (tel-us) and Open Architecture Solutions are trademarks of TeleVideo Systems. Inc. IBM is a registered trademark. PC/XT is a trademark of International 
Intel is a registered trademark of Intel Corporation. DOSMerge is a trademark of Microport Systems, Inc. NetWare is a trademark of Novell. Inc. 




Kinds Of Possibilities. 


and is suitable for 
either the 80286 
or 80386 boards. 

One of your many 
options is to con¬ 
figure it as a 
386 and add 
an EGA stan¬ 
dard color monitor, 

80387 math co-processor, optical 
mouse, a hard disk and the right soft¬ 
ware to get a powerful 386 engineering 
workstation. It’s also the right size 
for a LAN file server or multi-user 
host system. 

TelOAS/1,11, and 111 are well 
thought-out, well-tested answers to 
your needs for open architecture solu¬ 
tions that expand with you. 


Advanced surface- 
mount technology. 

TheTelOAS Open Archi¬ 
tecture Solutions use 
the most advanced tech¬ 
nology to reduce 
the number of 
components and 
make the systems easier to 
maintain and repair. A power-on diag¬ 
nostics function checks all the major 
systems each time they’re turned on. 

A separate Diagnostics Diskette gives 
you an even more extensive test of 
the hardware, including disk-read and 
-write. Together with our TeleVideo 
on-site limited warranty, you’re sure 
of getting dependable products that 
give you the most for your money. 


The TelOAS solutions are three 
complete systems from the single 
source for all your computing needs. 
The TeleVideo family of products in¬ 
cludes terminals, stand-alone systems, 
engineering workstations, multi¬ 
user systems and local area networks. 

For more information on the 
new Open Architecture Solutions that 
can be anything you want them to be, 
call toll-free, or write today. 

TeleVideo Systems, Inc., 1170 
Morse Ave., Sunnyvale, CA 94088-3568. 

$ TeleVideo 

THE VISION YOU NEED TO SUCCEED. 

Call 1-800-835-3228 


Business Machines Corporation. MS/DOS, OS/2 arc trademarks oi Microsoft Inc UNIX System VT is a registered trademark of American Telephone & Telegraph Company. 
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COVER SUITE: OS/2 
ALTERNATIVES 



Control programs that take advantage of the 386 
processor give users increased capabilities without requiring 
apremature departure from DOS. 

ED MCNIERNEY 


An important ingredient for attain- 
ZA ing multitasking, virtual memory, 
X JLand multiuser features is the 
80386-based computer introduced 
more than a year ago. Four products, 
Digital Research Inc.’s (DRI) Concur¬ 
rent DOS 386, The Software Link’s PC- 
MOS/386, Microsoft’s Windows/386, and 
Quarterdeck’s DESQview 2.01, provide 
the necessary brains to exploit the 
power of the 386. DOS, with its 640KB 
memory limitation, and OS/2, which 
runs the same on 386 machines as on 
286 models, do not. 

The strength of Concurrent DOS, 
PC-MOS/386, Windows/386, and DESQ¬ 
view lies in their use of the 386 pro¬ 
cessor’s virtual-8086 mode and their 
DOS compatibility. Like other products 
that offer advanced computing features 
(see “Choosing an Operating System,” 
Ed McNierney, this issue, p. 50), they 
build on DOS, rather than require re¬ 
writing of applications. 

To take advantage of the 386, Con¬ 
current DOS, PC-MOS/386, Windows/ 


386, and DESQview time-share the pro¬ 
cessor among tasks and use memory¬ 
mapping capabilities to map tasks phys¬ 
ically stored in extended memory into 
conventional memory addresses for the 
duration of their time slice (see figure 
1). With the 386’s virtual device man¬ 
agement capabilities, this allows time- 
shared execution of unmodified DOS 
tasks (see the sidebar, “Virtual Ma¬ 
chines on the 80386,” p. 66, and “Up¬ 
ward to the 80386,” Caldwell Crosswy 
and Mike Perez, February 1987, p. 51). 
Each product has its own application 
strengths and weaknesses. Features of 
all four are compared in table 1. 

Concurrent DOS 386 and PC- 
MOS/386 are both multitasking and 
multiuser operating systems in their 
own right that replace rather than en¬ 
hance DOS. They do not require pur¬ 
chase or use of DOS and are free to 
provide features that DOS inherently 
cannot provide. These systems support 
multiple users through applications run 
on remote terminals connected to se¬ 


rial ports on the host 386-based com¬ 
puter (PC-MOS/386 also runs on 286- 
and 8088-based machines). Concurrent 
DOS 386 supports 2 local or remote 
terminals; PC-MOS/386 supports 24. 

Windows/386 and DESQview 2.01, 
on the other hand, are applications 
managers built on DOS, providing 
multitasking (but not multiuser) capa¬ 
bilities and allowing users to operate in 
a 386 control environment. By structur¬ 
ing themselves as shells dependent on 
the operating system, applications man¬ 
agers are inherently compatible with 
that operating system (see “Protective 
Shells,” Directions, Will Fastie, October 
1987, p. 9). They enhance normal PC 
single-monitor operation through a 
windowing environment capable of 
simultaneously displaying text and 
graphics applications. These products 
also provide users with a fallback 
mechanism; if a DOS application does 
not operate properly under the applica¬ 
tions manager’s control, it can always 
be run under DOS directly. 
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CONCURRENT HERITAGE 

DRI has developed a long line of oper¬ 
ating systems: first the commercially 
successful CP/M for Z-80 and 8088 
microprocessors, then CP/M-86 and 
Concurrent DOS, and now Concurrent 
DOS 386 (see “Concurrent PC-DOS,” 
Don Await, March 1983, p. 45 and 
“Concurrent Environments,” Don Await, 
December 1985, p. 52). The company 
has attempted to maintain compatibility 
among its own operating systems al¬ 
most to the point of absurdity. For ex¬ 
ample, users of Concurrent DOS 386 
c&n read and write CP/M disks and set 
up a CP/M hard disk complete with 
user numbers and logical drive features 
supported by CP/M. Although a nice 
gesture to earlier customers, the sup¬ 
port is not necessary in a 386-based 
system and only serves to confuse in¬ 
stallation and setup of Concurrent for 
users who need no support for CP/M. 
Getting acquainted. Concurrent is 
shipped on five 360KB 5.25-inch dis¬ 
kettes containing a bootable version of 


the operating system, a set of operating 
system programs, and user utilities. It 
requires a Compaq Deskpro 386, an 
IBM PS/2 Model 80, or a 100-percent 
compatible computer with at least 
512KB of memory for operation; a hard 
disk is recommended. 

Documentation assumes users are 
familiar with DOS. More than that, in 
places, it actually advises the use of 
DOS commands for operations not 
supported in Concurrent. 

For users with a DOS-formatted 
hard disk, installation of Concurrent is 
simple (the start-up screen tells users 
to press the F10 key to install). Eleven 
operating system files are copied to the 
hard disk’s root directory. The system 
creates the subdirectory CON-DOS and 
copies Concurrent’s user programs to 
it. Instead of directly booting Concur¬ 
rent from the hard disk, DOS remains 
intact and the AUTOEXEC.BAT file asks 
users whether or not Concurrent is to 
be loaded. The system then returns to 
DOS or boots Concurrent. CONFIG.SYS 


on the DOS system must not specify 
that a device driver automatically enter 
protected mode when loaded, as Com¬ 
paq’s expanded memory manager 
(CEMM) does if the ON option is set. If 
this happens, Concurrent resets the sys¬ 
tem instead of loading itself. 

If the hard disk has not been parti¬ 
tioned for DOS, the automatic installa¬ 
tion procedure will hang the system. 
Users must boot the system from the 
installation diskette without running the 
automatic installation program and then 
run the HDMAINT program, which is 
not on the install diskette but on a sec¬ 
ond distribution diskette. 

Concurrent supports two hard 
disks, each with four partitions that can 
be formatted for DOS or CP/M and can 
be 512MB in size. For this review, a 
hard disk was set up as a single CP/M 
volume, and the’ HDMAINT program 
performed an apparently thorough sur¬ 
face analysis while formatting the disk. 
Although the system can be set up on 
DOS hard disks C:, D:, E:, and F:, CP/M 
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386 OPERATING ENVIRONMENTS 

choices are D: through G:. Because 
drive assignment of the destination disk 
is supplied through menu selection, 
users cannot choose C: for the CP/M 
boot disk. After removing the CP/M 
partition and setting up the hard disk 
under DOS, installation runs smoothly 
and creates a truly bootable hard disk 
devoted to Concurrent. 

Concurrent provides four sessions 
at the main console (PC display and 
keyboard). Each, session operates inde¬ 
pendently on its own virtual screen and 
executes for a time slice of one-sixtieth 
of a second. During its time slice, each 
session is mapped to the conventional 
memory region beginning at 256KB for 
a maximum program size of 348KB. 
Sessions start with a default memory 
allocation of 128KB. Users can execute 
the commands ADDMEM and COMSIZE 
before loading .EXE and .COM files, 
respectively, to increase or decrease 
the amount of memory allocated. (See 
table 2 for a list of Concurrent-specific 
commands.) Keyboard input is directed 
to the foreground screen at all times; 
users move sessions to the foreground 
with the Ctrl key and digits 1-4 on the 
numeric keypad. The bottom line on 
the screen acts as a status line, indicat¬ 
ing the session in the foreground and 
program names in each session. 

At start-up, each session’s window 
is the size of the entire screen so that 
switching sessions has the effect of flip¬ 
ping among four display screens. A 
window management system allows 
each session’s window to be moved 
and sized and to have its own fore¬ 
ground and background colors. Default 
operation of the system can be 
changed so that all four sessions are 
partially visible at the same time. 

Window layouts are defined by a 
command line or the WMENU interac¬ 
tive utility. Once WMENU is installed, 
users can press the Ctrl key and the + 
key on the numeric keypad to switch 
the bottom status line to a WMENU 
prompt line. Window positions, sizes, 
and other attributes are set interac¬ 
tively. The keyboard interface, however, 
is awkward, and the utility should, but 
does not, provide interactive mouse 
support. Window definitions are saved 
in WSETUP.BAT, using the WMENU 
WRITE command. WSETUP.BAT must be 
executed each time the system is ini¬ 
tialized to restore the window layout. 
The user executes this file in order to 
set up the windows. 

Because most DOS applications 
are not designed to be run in small 
windows, Concurrent provides each 
window with a cursor tracking option. 


FIGURE 1: Virtual Memory 



The 80386 operating in virtual 8086 
mode can map tasks physically stored 
in extended memory into conven¬ 
tional memory addresses for the dura¬ 
tion of their execution time slice. 


This permits automatic scrolling of a 
session’s virtual screen; the display row 
containing the cursor is always visible 
in the window. Each session has its 
own start-up file (an AUTOEXEC.BAT 
equivalent). This allows path and win¬ 
dow setup and other configuration ac¬ 
tivities to be performed automatically 
each time the system is started. The 
start-up files are named STARTUP*.BAT, 
where x is the session number. 

Concurrent DOS 386 supports ex¬ 
panded memory boards. It also has a 
built-in driver that uses 386 paging 
hardware and extended memory to 
simulate expanded memory. 

Using Concurrent. At system start-up 
users have the option of loading Con¬ 
current DOS 386 or the machine’s na¬ 
tive DOS, if present. If they select Con¬ 
current, users can press F10 to see the 
start-up menu or Esc to enter Concur¬ 
rent’s command-line interface. 

The interface is similar to DOS 
with a few improvements. Concurrent’s 
video routines are faster; directory list¬ 


ings and TYPE files scroll quickly and 
smoothly on IBM’s Enhanced Graphics 
Adapter (EGA). This performance is 
commendable in that Concurrent pro¬ 
vides the added flexibility of built-in 
American National Standards Institute 
(ANSI) display driver support. 

Concurrent provides a command¬ 
line history buffer and editing interface 
similar to public domain DOS enhance¬ 
ment programs that allow use of up 
and down cursor keys to scroll through 
the last several command lines. Lines 
are edited using the cursor and control 
keys as with BASIC’s line editor. The 
keyboard buffer is large, eliminating 
the type-ahead limitations of DOS. 

These features, still lacking in MS-DOS, 
are easy to implement and provide 
considerable user convenience. 

Concurrent’s start-up menu, in¬ 
voked with F10, offers users the choice 
of displaying the disk subdirectory tree 
or activating the file or print manager, 
die DR EDIX editor, a card-file utility, 
or the help utility. 

The file manager is a convenient 
menu-driven method for obtaining sys¬ 
tem services. It displays a directory of 
files and related commands. Commands 
are selected with cursor keys or by typ¬ 
ing initial command letters. Cursor 
keys highlight commands and briefly 
describe their functions (see photo 1). 
Users can select files for the command 
to operate on in the same manner. 

Concurrent supports two addi¬ 
tional users at serial terminals con¬ 
nected to ports COM1: and COM2:. Ses¬ 
sions that run at these remote termi¬ 
nals are not supported by the window 
manager interface and cannot be 
viewed at the main console. Start-up 
files for the terminals are called 
STARTUP5.BAT and STARTUP6.BAT. 

Use of remote terminals is not 
documented well. The four-page 
READ.ME file provides cursory informa¬ 
tion for setting up multiuser system 
terminals. SETUP and SETPORT, two 
menu-driven configuration utilities, 
allow the two serial ports to be config¬ 
ured and dedicated to remote termi¬ 
nals or serial printers. Remote termi¬ 
nals cannot be transparent to user ap¬ 
plications that run on them; applica¬ 
tions must be aware that they are run¬ 
ning on terminals and use appropriate 
ANSI (or terminal-specific) cursor posi¬ 
tioning and text-output commands. 
Concurrent compatibility. Concurrent 
suffers from a few compatibility prob¬ 
lems. It lacks DOS version 3.x compati¬ 
bility in interpreting program path 
names. Although it supports a search 
path, programs not on the path cannot 
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TABLE 1: Comparison of Features 




OPERATING SYSTEMS 

APPLICATION MANAGERS 


DIGITAL RESEARCH, INC. 

THE SOFTWARE LINK 

MICROSOFT 

QUARTERDECK 

PRODUCT 

Concurrent DOS 386 1.1 

PC-MOS/386 1.02 

Windows/386 2.01 

DESQview 2.01 

CONCURRENCY 

Concurrent users 

3 


25 

1 

1 

Concurrent tasks 

255 


99 

32 

256 

MEMORY MANAGEMENT 

Minimum memory recommended 

512KB 


512KB 

1MB 

640KB 

Maximum program size (EGA) 

348KB 


580KB 

575KB 

535KB 

Disk swapping 

o 


O 

O 

• 

Code/data sharing 

• 


• 

% a 

• 

Expanded memory 

• 


• 

• 

• 

USER INTERFACE 

Text windows 

• 


• 

• 

• 

EGA graphics windows 

o 


o 

• 

O 

Command-line interface 

• 


• 

o 

• 

Mouse support 

o 


o 

• 

• 

Expanded keyboard buffer 

• 


• 

• 

• 

Macros 

o 


• 

o 

• 

FILE SUPPORT 

File sharing 

• 


• 

• 

• 

Logical disks greater than 32MB 

• 


o 

O 

o 

OTHER FEATURES 

PIFs 

o 


o 

• 

• 

Cut and paste 

o 


o 

• 

• 

Print spooling 

• 


• 

• 

o 

DOS level 

2.x 


3.2 

3.3 

3.3 

Developer’s toolkit 

• 


• 

% b 

• 

Companion applications 

o 


o 

% 

• 

• = Yes 0 — No 

a Among Windows 2.0 applications only. 
b Windows 2.0 Software Development Kit. 







Concurrent DOS 386 and PC-MOS/386 are DOS-compatible multiuser, multitasking operating systems; DESQview and Win¬ 
dows/386 are both applications managers that work with DOS to allow a single user to run multiple DOS applications. 


be run by specifying the path name 
(consider C:\BIN\MYPROG, for exam¬ 
ple). This is a glaring omission. 

Concurrent’s support for char¬ 
acter-based DOS applications is gener¬ 
ally good; Microsoft’s software develop¬ 
ment tools and Borland’s SideKick and 
Turbo C all run without problems. 
Datastorm Technologies’ communica¬ 
tions program, Procomm, ran properly 
in one session, but an attempt to force 
a serial port conflict by running it in 
two sessions caused the system to beep 
and terminate the second session. 

Copy-protected software and soft¬ 
ware with multiple text pages experi¬ 
enced problems. Lotus 1-2-3 release 2.0 
cannot be installed or run on a 16-MHz 
386-based system but runs well on 386 
computers that allow the processor 
clock to be slowed to 8 MHz. Some 
386 add-in boards for the AT, including 
Orchid’s Jet 386, run exclusively at 16 
MHz. Their manufacturers recommend 


that timing-dependent tasks such as 
Lotus 1-2-3 installation be run on the 
AT’s 286 running at either 6 or 8 MHz. 
This is hardly a viable option if the 
timing-dependent task is a process run¬ 
ning under Concurrent. 

File security is provided using a 
password scheme. The FSET command 
is used to implement password protec¬ 
tion on a disk volume, and to set pass¬ 
words for access to individual files. 

Concurrent does not properly han¬ 
dle text-page switching. Some text- 
based applications, such as Solution 
Systems’ brief editor, can detect a video 
adapter that allows multiple pages of 
text. When using such adapters, the 
editor switches to an alternate page for 
operation; this feature allows rapid res¬ 
toration of the original DOS session 
screen after the editor is terminated. 
Concurrent, however, keeps the screen 
display on the original command-line 
page. This properly positions the cur¬ 


sor on the screen but prevents text 
output. The only way to make brief 
work is to direct it to avoid using the 
alternate pages of video memory. 

Graphics applications are also 
troublesome under Concurrent. With 
the exception of DRI’s GEM graphics 
user interface, no graphics support 
appears in the documentation. When 
using an EGA and enhanced color dis¬ 
play, a simple IBM Color Graphics 
Adapter (CGA) application running in 
black-and-white high-resolution mode 
appears blue on a solid-white back¬ 
ground. Concurrent allows only one 
graphics application, including GEM, to 
be run at a time. EGA graphics can run 
only in a full-screen window. As appli¬ 
cations become more graphics- 
oriented, Concurrent’s lack of full sup¬ 
port becomes more of a hindrance. 

To its credit, DRI includes an in¬ 
sert on using 35 popular DOS applica¬ 
tions under Concurrent that includes 
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setting memory requirements and the 
extent of multiple-copy support. Some 
applications are severely limited in that 
they cannot be run in mapped mem¬ 
ory, and many applications can be ac¬ 
tive only in one session at a time. Mul¬ 
tiple copies of BASIC cannot be run; 
thus, multiple programs written in 
BASIC (such as Peachtree’s General 
Ledger) cannot be run simultaneously. 
Because users are not always aware of 
an application’s need for BASIC, unex¬ 
pected problems can arise. 

Concurrent's approach to machine 
virtualization is generally limited. Con¬ 
current creates a virtual memory space 
for each DOS application but goes no 
further in supporting virtual hardware 
operation. As a result, applications di¬ 
rectly writing to graphics memory, spe¬ 
cifically manipulating interrupt vectors, 
or operating at almost any other hard¬ 
ware level, are likely to have difficulty 
running under Concurrent. 

DRI has announced release 2.0 of 
Concurrent DOS 386. This enhanced 
version supports larger task size 
(greater than 512KB), provides DOS 3.3 
compatibility’, and dual-session support 
on remote terminals. Display of EGA 
graphics in a window also is supported, 
but not for multiple windows. 

Concurrent DOS 386 provides soft¬ 
ware developers with interprocess and 
intertask communication facilities that 
can be used for applications written 
only for Concurrent. The product is an 
excellent base for building in-house 
multitasking and multiuser character- 
based systems. But for users hoping to 
run multiple DOS applications with 
minimum effort and little or no risk, 
Concurrent does not provide needed 
flexibility and support. 

MODULAR SYSTEM 

The Software Link’s PC-MOS/386 is a 
modular operating system for 386- 
based computers that supports multi¬ 
tasking, multiple users, and remote ter¬ 
minals and provides total security. It 
mimics some features available in mini¬ 
computer environments and, like most 
multiuser systems, requires a system 
administrator for providing overall sup¬ 
port and maintenance and setting up 
and deleting user names. PC-MOS also 
is available for use on 8088 and 80286- 
based computers, but requires add-in, 
memory-management hardware to use 
other than conventional memory. 

Setup. PC-MOS/386 is shipped on two 
360KB diskettes. Setup instructions are 
clear, easy to find, and detailed; a one- 
page READ.ME file is provided with 
version 1.02. A complete reference 


TABLE 2: Concurrent DOS 386 Specific Commands 


COMMAND 

PURPOSE 

8087 

ADDMEM 

AUX 

Indicates that a program uses the coprocessor 
Increases memory size for .EXE programs 

Selects auxiliary port 0 or 1 

BANK 

CARDFILE 

CHSET 

Controls program mapping to extended memory 
Stores and retrieves names and addresses 

Changes the command header of .CMD files 

COMSIZE 

COPYMENU 

DELQ (ERAQ) 

Sets memory size for .COM programs 

Copies menus from one file to another 

Deletes files, upon confirmation 

DREDIX 

DSKMAINT 

EDITMENU 

Creates and edits text files 

Formats, copies, and verifies diskettes 

Creates, modifies, and deletes menus 

FM 

FSET 

FUNCTION 

Allows commands to be selected from menus 

Sets file and drive attributes and protections 

Assigns function and window switching keys 

HDMAINT 

HELP 

INITDIR 

Performs disk partition and verification services 
Explains Concurrent commands 

Formats CP/M directories 

LOAD386 

ORDER 

PIP 

Starts Concurrent from DOS 

Changes the command file search order 

Copies files between directories and devices 

PRINTER 

PRINTMGR 

RETURN 

Changes the current printer number 

Controls the printing of files 

Resets the system 

RUNMENU 

SDIR 

SETPORT 

Runs a menu 

Shows director and file status information 

Configures the serial ports 

SETUP 

SHOW 

STOP 

Modifies system characteristics 

Displays information about disk drives 

Terminates a program 

SUSPEND 

SYSDISK 

USER 

Suspends a background program 

Shows/sets current system disk 

Changes user number on CP/M media 

VSET 

WINDOW 

WMENU 

Prevents an application’s use of specific interrupts 
Shows and modifies window characteristics 

Provides interactive manipulation of windows 


Concurrent has many commands in addition to those of DOS. They are primarily 
for allocating resources for multitasking and for providing CP/M media-related ser¬ 
vices. Commands also are provided for using and manipulating the menus. 


manual, including a helpful glossary 
and index, describes MOS commands 
and functions, multitasking and multi¬ 
user concepts, file and directory orga¬ 
nization, and system security. 

Unlike Concurrent documentation 
that frequently refers to DOS, PC-MOS 
documentation mentions it rarely. The 
Software Link correctly assumes that 
users are installing the operating sys¬ 
tem on a newly delivered computer 
and begins by describing how to parti¬ 
tion and format the hard disk. PC- 
MOS/386 uses a DOS-compatible disk¬ 
partitioning scheme; hard disks format¬ 
ted under either system are accessible 
by the other. After installation, users 
are guided through the more complex 


creation of a CONFIG.SYS file, includ¬ 
ing a description of device drivers used 
by the system. 

Using PC-MOS/386. Like Concurrent 
DOS 386, PC-MOS/386 has a faster set 
of video display routines, allowing ap¬ 
plications that use DOS functions for 
text output to run quickly. The com¬ 
mand-line environment closely resem¬ 
bles DOS with the addition of com¬ 
mand-line editing and a recall buffer 
for convenience; system commands 
generally match DOS commands with a 
few exceptions and enhancements. 

System commands can have an 
optional period prefix added to them, 
which informs PC-MOS/386 that the 
command is an operating system inter- 
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PHOTO 1: Concurrent File Manager 



PHOTO 2: PC-MOS/386Help Screen 




PC-MOS/386 HELP 

FACILILTY 



_. DATE 

.FLUSH 

.MOSADM 

.SET 

.ADDDEV 

.DEBUG 

.FOR IN DO 

.MSORT 

SHELL 

.ADDTASK 

DESNOW 

.FORMAT 

.MSYS 

.SIGNOFF 

.ALIAS 

DEVICE 

FREEMEM 

.NEXT 

.SIGNON 

.AUTOCD 

.DIR 

.GOTO 

.ONLY 

SLICE 

.BATECHO 

.DIRMAP 

.HDSETUP 

.PATH 

SMPSIZE 

.BREAK 

.DISKCOPY 

.HELP 

.PAUSE 

.SPOOL 

BUFFERS 

.DISKID 

.IF {N0T> 

.PRINT 

.STOP 

.CALL/.RETURN 

.DOT 

.IMPORT 

.PROMPT 

.TEXT/.ENDTEXT 

.CD 

.ECHO 

.INSERT 

.RD 

.TIME 

.CLASS 

.ED 

.KEY 

.REL 

.TYPE 

. CLS 

.ENUSIZE 

.KEYMAP 

.REM 

USERFILE 

.COMMAND 

.ERASE 

.MD 

.REMDEV 

.VERIFY 

.COMPFILE 

.EXCEPT 

MEMDEV 

.REMTASK 

VTYPE 

.COPY 

.EXPORT 

.MORE 

.RENAME 

. WVER 

COUNTRY 

.FILEMODE 

.MOS 

.SEARCH 


Use "t 

i ■» «■" to 

select choice and then press "<-J" 
Use "Esc" to return to MOS 

' (enter) 


The file manager provides a menu-driven method for ob¬ 
taining system services. Commands can be selected with the 
cursor keys or by entering initial command letters. 


The on-line help facility is invoked by entering HELP at the 
command prompt. The user can then request the display of 
a comprehensive description of any of the items listed. 


PHOTO 3; Windows/386Display 



Windows/386 uses all EGA video modes without difficulty 
and without being given extensive information; all windows 
are mapped to EGA graphics mode and displayed. 
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11634 Help for DESQview 
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PHOTO 4: DESQview Windows 


An application can have its own color scheme or use the 
default supplied by DESQview, which attempts to assign 
windows distinctive, easy to identify color schemes. 


nal command rather than the name of 
a program file. This feature permits 
system customization by allowing pro¬ 
grams to have the same name as oper¬ 
ating system commands. For example, 
the command DIR will run a batch file 
or program named DIR if one is pres¬ 
ent, while .DIR always runs the internal 
command DIR. Because the need for 
this is limited (a system in which DIR 
and .DIR perform two different opera¬ 
tions is generally undesirable), users 
can generally ignore optional period 
prefix instructions. 

PC-MOS/386 provides full system 
administration and security features, 
including file-by-file directory access 
and partition (task) access security. 

Each file, directory, or partition can be 


assigned to 1 of 26 security classes 
identified by letters A through Z. Each 
user is assigned a security file defining 
that person’s rights (no access, execute 
access, read or execute access, or com¬ 
plete access) to each security class. Se¬ 
curity classes for newly created tasks or 
files can be defined explicitly or set to 
the creator’s default access class. 

Like Concurrent, PC-MOS/386 pro¬ 
vides an on-line help facility. Entering 
HELP at the command prompt displays 
a menu of system commands (see 
photo 2). Users are presented with a 
comprehensive description of the items 
they select. The MOS system utility 
command also displays a screen de¬ 
scribing its options if the command is 
invoked with no operands. 


PC-MOS/386 starts only one ses¬ 
sion when the system is booted; new 
sessions can be started using the 
ADDTASK command. See table 3 for a 
list of PC-MOS/386-specific commands. 
Each task, assigned an ID number at 
start-up, begins on the main console or 
at remote terminals for which drivers 
have been defined in the CONFIG.SYS 
file. Each session runs in a virtual ma¬ 
chine with an amount of memory spec¬ 
ified by ADDTASK. Memory size of a 
task can range from 32 to 380KB, on 
systems using a VGA or an EGA, and to 
644KB on systems using a CGA. Maxi¬ 
mum task size is directly decreased by 
the amount of memory set aside for 
task supervision and device drivers; 
several tasks in excess of 550KB gener- 
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386 OPERATING ENVIRONMENTS 

VIRTUAL MACHINES ON THE 80386 


The 386 processor supports multiple 
virtual 8086 machines for running 
applications in a multitasking environ¬ 
ment as if each application were run¬ 
ning on its own 8086 machine. In 
such an environment, applications are 
isolated and protected from each 
other through management of virtual 
memory and virtual devices. The 386, 
when operated in virtual 8086 mode 
by control software (operating sys¬ 
tems/applications managers), can run 
multiple DOS-compatible applications. 

Applications running on the 386 
in virtual 8086 mode address memory 
as if they were in real mode; how¬ 
ever, addresses are translated into 
physical addresses using the 386’s 
memory paging mechanism. This fa¬ 
cility allows the 1MB address space of 
each virtual 8086 task to be mapped 
to a different portion of the physical 
memory available. Where a precise 
simulation of DOS operation is de¬ 
sired, each application can be pro¬ 
vided with its own RAM image of the 
operating system as it would expect 
to find it on a single-tasking PC. 

Control software supervises ac¬ 
cess to all system devices. Depending 
on the characteristics and operating 
behavior of the device, sharing or 
serialization can be provided. Device 
sharing involves the use of a single 
device and management of virtual 
devices (software-created simulations 
of hardware devices) that might or 
might not map onto a device physi¬ 
cally present in the system. 

Device serialization, whereby a 
device is dedicated as long as re¬ 
quired—first to one task and then 
another, is usually employed with 
sequential access devices such as tape 
drives, printers, and serial ports. 

Shared use of a single device is 
by far simpler and more common 
than serialization; it is an approach 
well suited to hardware, including 


keyboards and pointing devices. Such 
devices are considered to be wholly 
dedicated to the application currently 
running under the control software 
and do not need to provide services 
for other idle applications. 

Each virtual device is a portion 
of the control software’s code acti¬ 
vated by memory or I/O accesses to 
addresses associated with the physical 
device. Control software traps those 
accesses and modifies the state of the 
simulated device to reflect the new 
activity. The 386 provides complete 
hardware support for such device vir¬ 
tualization, but the software required 
to implement it can be the most ex¬ 
pensive and difficult part, because all 
the hardware quirks must be ade¬ 
quately duplicated by the software. 

The 386 supports device virtuali¬ 
zation using its privileged instruction 
and I/O permission map features. The 
8086 instructions CLI, STI, LOCK, 
PUSHF, POPF, INT, and IRET are privi¬ 
leged on the 386 while running in 
virtual 8086 mode. Because these in¬ 
structions can modify flags affecting 
the global state of the processor, they 
are always trapped by the processor. 
Control software can allow them to 
continue as normal, but more likely 
their operation will be simulated. 

I/O operations are governed by 
the I/O permission bitmap, which the 
386 maintains for each task state seg¬ 
ment (TSS). This TSS component al¬ 
lows the trapping of the IN, INS, 

OUT, and OUTS instructions on an 
address-by-address basis. Because 
hardware devices are usually con¬ 
trolled by I/O accesses, the trapping 
of I/O reads and writes provides con¬ 
trol software widi information needed 
to determine the proper behavior of 
the simulated device. Because each 
task has its own bitmap, it is possible 
for different virtual machines to have 
different devices simulated. 


ally can execute without difficulty. 
Tasks can spawn additional tasks by 
using the EXEC function call to in- 
nitiate the ADDTASK system utility. 

The user can switch task displays 
by depressing the Alt key and typing 
on the numeric keypad the desired 
task’s ID number. Because this key¬ 
stroke sequence is also used to enter 
IBM Extended ASCII characters from 
the keyboard, it can be toggled on and 
off with the Alt-999 sequence. 


Users at any terminal can use 
ADDTASK to create tasks and can assign 
tasks an ID number and a batch file to 
execute. Each user in a multiuser sys¬ 
tem has access to the full capability of 
the system at his/her terminal. The 
REMTASK command terminates a task 
to which the user currently has exclu¬ 
sive access. Because users can attach to 
and view other tasks (subject to secu¬ 
rity limitations), a task cannot be re¬ 
moved if another user is viewing it. 


The most powerful and visible 
device to virtualize is the display. 

Each application can write to what it 
believes to be the dedicated display 
adapter while the control software 
mediates access between virtual de¬ 
vices and the physical display itself. 
Access to the display can be toggled 
among the virtual displays, each of 
which is shown full screen when se¬ 
lected by the user, or it can be 
shared among virtual displays in a 
windowing environment. 

Although the windowing environ¬ 
ment displays all applications at the 
same time, it suffers because each 
application works in a virtual display 
at all times and experiences the per¬ 
formance degradation associated with 
such virtualization. The toggled dis¬ 
play can, when an application is 
brought to the screen, substitute the 
physical device for the virtual device 
used by that application. While the 
application is on-screen, it continues 
to run at the same speed it would in 
a normal single-tasking environment. 
Because performance degradation is 
experienced only by applications not 
visible, users are not so aware of the 
slowness of the virtual display. 

Devices such as the EGA present 
an extremely complex and interre¬ 
lated set of interfaces. Data displayed 
depend on the contents of the Color 
Compare, Read Mode, Map Enable, 
and other EGA hardware registers 
(some of which cannot be read by 
the CPU) as well as the contents of 
the video buffer. As a result, software 
simulation of an EGA is a complex 
process that must be shifted into a 
new state at every control register 
access. As in virtual memory support, 
powerful device virtualization is a dif¬ 
ficult and expensive task and should 
be looked for as a hallmark of sophis¬ 
ticated 386 control programs. 

—Ed McNiemey 


The time slice allocated by default 
to each task is approximately Vw of a 
second. This can be changed by using 
the SLICE command in CONFIG.SYS 
during system initialization or by dy¬ 
namically using the MOS system admin¬ 
istrator command (MOSADM). 

Device drivers for disk caching, 
RAM disk, emulation of the Lotus/Intel/ 
Microsoft expanded memory specifica¬ 
tion (LIM EMS) using 386 page tables, 
and batch-file language are a few of die 
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TABLE 3: PC-MOS/386Specific Commands 


COMMAND 

PURPOSE 

ABORT 

Stops processing within a batch file 

ADDDEV 

Dynamically adds a device driver 

ADDTASK 

Dynamically creates a memory partition for a task 

ALIAS 

Substitutes a drive letter for a directory name 

AUTOCD 

Restores drive and directory previously redirected 

BATECHO 

Controls the initial state of ECHO 

CLASS 

Assigns or changes a directory’s security class 

COMPFILE 

Compares the contents of two files 

DESNOW 

Drives color display without snow pattern 

DIRMAP 

Displays disk directoiy map 

DISKID 

Assigns a volume identifier to a disk or diskette 

ED 

Creates and modifies text files 

ENVSIZE 

Specifies minimum environment space size 

EXCEPT 

Allows files to be excluded from a command 

EXPORT 

Creates a compressed backup copy of files 

FILEMODE 

Changes read-only or archive attributes of a file 

FLUSH 

Clears command recall buffer 

FREEMEN 

Defines regions above B0000H that MOS may use 

HDSETUP 

Sets up and maintains hard disks 

HELP 

Displays information about MOS commands 

IMPORT 

Restores compressed backup files 

INSERT 

Specifies insert mode for command line editing 

KEY 

Prompts for a keystroke 

MOS 

Controls memory, display, and I/O configuration 

MOSADM 

Controls system scheduling and disk caching 

MSORT 

Sorts records in a file 

MSYS 

Writes a boot sector to a disk 

ONLY 

Limits the action of a command to specific files 

REL 

Displays the release of MOS in use 

REMDEV 

Dynamically removes a device driver 

REMTASK 

Dynamically removes a memory partition 

SEARCH 

Searches one or more files for a character string 

SIGNOFF 

Exits a secured mode of MOS 

SIGNON 

Allows access to secured items 

SLICE 

Sets number of time slices for each partition 

SMPSIZE 

Sets size of system memory pool 

SPOOL 

Specifies where print files are to be sent 

STOP 

Causes an immediate exit from a batch file 

TEXT 

Displays a video screen from a batch file 

USERFILE 

Specifies the location of the system security file 

VERIFY 

Detects and fixes file allocation table errors 

WVER 

Specifies that disk writes are to be verified 


PC-MOS/386 provides commands for configuring the system for multitasking, re¬ 
source allocation, and system security. EXCEPT and ONLY are two examples of 
useful commands in PC-MOS/386 that limit the action of other commands. 


DOS 3.3 features that are enhanced 
with PC-MOS/386. Additional batch-file 
language features include a full- 
featured text-output system supporting 
text colors and attributes, user prompt¬ 
ing and input, command buffer manip¬ 
ulation, and task control commands. 

PC-MOS’s PIPE device driver, 
which defines character devices for 
transferring information between tasks, 
is quite useful. An eight-character de¬ 
vice name and, optionally, a buffer size 


defines the pipe. Any number of pipes 
can be defined subject to available 
memory. Tasks write to pipes as they 
do to other devices; data are retained 
in the buffer until read by another task. 

Drivers for auxiliary tools such as 
pointing devices can be specified in the 
system CONFIG.SYS file. DEVICE state¬ 
ments for drivers using ports and inter¬ 
rupts (otherwise used by the system’s 
serial device driver) must be placed 
after DEVICE = $SERIAL.SYS. 


PC-MOS/386 allows device drivers 
to be installed and removed at runtime 
instead of only at boot time, as is true 
in DOS. Reserved memory, called the 
System Memory Pool (SMP), is shared 
by all tasks and contains system re¬ 
sources and device-driver code. As long 
as space is available in the SMP, new 
device drivers can be added by any 
task and become available to all tasks. 
The SMP size defaults to 64KB, and the 
amount of memory remaining is re¬ 
ported each time that a new task is 
added to the system. For environments 
requiring many device drivers, the 
SMPSIZE statement in the CONFIG.SYS 
file allows the SMP to be set to any 
size up to a configuration-dependent 
maximum of 440KB. 

Because remote terminals are sup¬ 
ported through device drivers (drivers 
for 11 different terminal types are pro¬ 
vided), the ability to add and remove 
drivers without rebooting is invaluable. 
In addition to standard communications 
support for remote terminals, terminal 
drivers provide alternative keystroke 
sequences so that PC-specific key¬ 
strokes (such as FI through F10) can 
be generated at terminals that use in¬ 
compatible keyboards. 

Compatibility and performance. No diffi¬ 
culties in graphics or text modes were 
encountered by running DOS applica¬ 
tions under PC-MOS/386. Graphics ap¬ 
plications are supported in either CGA 
or EGA modes at the main console, 
assuming that the appropriate display 
adapter is installed; they are supported 
in CGA mode at remote terminals, such 
as remote PCs running terminal emula¬ 
tion software. Lotus 1-2-3 release 2.0 
could be installed, removed, and run 
from a key disk even on a 386 running 
at 16 MHz—a great improvement over 
DRI’s Concurrent DOS 386. 

All software tested (the same prod¬ 
ucts tested under Concurrent) ran 
smoothly. Because PC-MOS/386 is not a 
windowing system and allows only one 
task to be visible at a time, its job of 
display maintenance is relatively un¬ 
complicated. Display modes are prop¬ 
erly switched when moving from one 
task to another. 

PC-MOS/386 utilities are a superset 
of DOS commands: system-monitoring 
and disk analysis utilities appropriate to 
the multiuser design of the system. A 
simple editor, called .ED, runs either as 
a line editor or in full-screen mode. 

The debugger, called .DEBUG, is com¬ 
patible with Microsoft’s SYMDEB 
debugger and has the ability to redirect 
the debugging session to any console 
on the system, allowing both applica- 
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386 OPERATING ENVIRONMENTS 

tion output and debugging to be visible 
to users simultaneously. Although 
.DEBUG displays the processor type as 
386 and the operating system as a 
whole requires the 386, the debugger 
surprisingly does not support 386 in¬ 
structions or registers. 

One of PC-MOS/386’s clever fea¬ 
tures is its use of the 386 to provide 
complete emulation of IBM’s NETBIOS 
network protocol. The system can treat 
each task as a physically distinct com¬ 
puter connected to a NETBIOS-compat- 
ible network. Applications running in 
different tasks can share data files and 
communicate using NETBIOS’S peer- 
to-peer communications. 

For software developers who want 
to provide network support for applica¬ 
tions but cannot afford a whole net¬ 
work setup, this feature can be valua¬ 
ble. Network applications can be devel¬ 
oped and tested, using a single com¬ 
puter. This is one example of how The 
Software Link is developing virtual- 
device support to take advantage of the 
386’s special hardware features. 

Unlike OS/2, PC-MOS/386 provides 
support for full 32-bit native mode. 

This feature, along with planned sup¬ 
port for MetaWare High C and Profes¬ 
sional Pascal 32-bit compilers, will en¬ 
able the efficient development and 
operation of very large applications on 
386-based computers. 

Multiuser asset. PC-MOS/386 is an ex¬ 
cellent choice for small office situations 
that do not require the power of a 
minicomputer or a PC network. It is 
available in single-user, 5-user, and 25- 
user configurations. With a system ad¬ 
ministrator to set user and security par¬ 
titions, the system provides users with 
a comfortable DOS-compatible environ¬ 
ment. For single users, PC-MOS/386 of¬ 
fers a simple but fairly robust multi¬ 
tasking environment to support soft¬ 
ware development, background com¬ 
munications, or heavy applications use. 

VIRTUAL ENVIRONMENT 

Announced in September 1987, Micro¬ 
soft Windows/386 is the newest product 
reviewed in this article and comes clos¬ 
est to exploiting 386 hardware capabili¬ 
ties fully. It provides a 386 virtual ma¬ 
chine facility controlled by a Windows 
2.0 user interface. 

Getting started. The product is distrib¬ 
uted on three 1.2MB diskettes and in¬ 
stalled using Microsoft Windows’ usual 
multiple-choice installation program. 
The copy of Windows/386 used for this 
review is the version distributed with, 
and for use on, Compaq Portable 386 
and Deskpro 386/20 computers. Micro¬ 


soft says its generic version will sup¬ 
port a number of 386-based computers, 
including the IBM PS/2 Model 80. 

Documentation is nicely illustrated 
and is a marked improvement over 
previous Windows documentation. It 
provides voluminous explanations on 
how to use the product, but little infor¬ 
mation on how it works; a seven-page 
READ.ME file comes with version 2.01. 
The user’s guide describes Windows 
Desktop Applications, Windows Paint, 
and Windows Write, while a smaller 
booklet covers Windows/386. 

Using Windows/386. Started from the 
DOS command line, Windows/386 
creates a single virtual DOS machine in 
which Windows 2.0 is run. Windows 
applications selected from the DOS 
Executive menu run as they do in a 

0 ne of PC-MOS/386's 
clever features is its use of 
the 386 to provide complete 
emulation of IBM’s NETBIOS 
network protocol. 


standard Windows session. To run 
non-Winclows applications, however, 
the 386 control software intervenes. If a 
Program Information File (.PIF) is avail¬ 
able for an application, Windows/386 
consults it for information (such as 
memory requirements and screen 
usage) about the virtual machine envi¬ 
ronment in which it should run. If no 
.PIF is available, Windows/386 makes 
assumptions about the application’s 
hardware and memory requirements. 

It then creates a new virtual DOS 
machine in which it loads the applica¬ 
tion; the environment resembles Win¬ 
dows 1.0’s support of non-Windows 
software. Depending on the program’s 
.PIF file, the application might begin in 
a small window or run full screen. The 
Alt-Enter keystroke switches from full 
screen to a small window on the Win¬ 
dows 2.0 display surface while the ap¬ 
plication continues to run. Any number 
of non-Windows applications can be 
run in virtual DOS machine windows 
and are limited only by the amount of 
available memory because swapping is 
not supported (Microsoft recommends 
at least 2MB of extended memory). 
Compatibility and performance. Win¬ 
dows/386 provides excellent display 
adapter virtualization. It is the only 


product described in this article that 
displays text mode, CGA graphics, and 
EGA graphics applications in windows 
while all applications are running and 
actively updating the screen. Adequate 
EGA virtualization is difficult and cer¬ 
tainly the most notable technical 
achievement of Windows/386. 

The product’s value, however, lies 
more in ease of use than technical 
impressiveness. A user running Win¬ 
dows/386 with an EGA and enhanced 
color display can use all text and 
graphics applications without difficulty 
and without having to provide Win¬ 
dows/386 with extensive information; 
all windows are automatically mapped 
to EGA graphics mode and displayed 
(see photo 3). All application software 
tested, including EGA, CGA, and text 
programs (such as Lotus 1-2-3 at 16 
MHz), run without problems. 

The .PIF file editor provides infor¬ 
mation needed by Windows/386 to run 
non-Windows applications. Information 
required includes program name, mini¬ 
mum and desired memory require¬ 
ments, and whether graphics support is 
needed. Desired amount of memory, if 
available, is allocated to the virtual 
DOS machine created for the applica¬ 
tion; if minimum memory is not avail¬ 
able, the application cannot be run and 
Windows/386 displays an error box. 

Settings in an application’s .PIF 
also determine whether it starts in full 
screen or in a window, continues run¬ 
ning when not in the foreground, and 
if other applications are suspended 
when it is in the foreground. 

Windows/386 allows applications 
requiring a lot of processor resources 
to use Exclusive mode, in which the 
foreground application (running either 
full screen or in a window receiving 
keyboard input) is given total CPU time 
so that multitasking is temporarily sus¬ 
pended. For applications requiring little 
processor time except when used inter¬ 
actively, Windows/386 can set them to 
suspend automatically when in back¬ 
ground. Text editors, for example, can 
be moved out of Windows/386’s time¬ 
slicing schedule while in background, 
freeing more time for other tasks. 

Windows/386 provides complete 
Windows clipboard support for applica¬ 
tions, allowing both text and graphics 
data to be cut and pasted between 
non-Windows and Windows programs. 
In addition, an application’s execution 
environment can be changed on the fly 
through the Settings . . . option, which 
is added to the System menu of non- 
Windows applications. Settings . . . dia¬ 
logue also allows users to terminate a 
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What experts are saying about PC 
from Texas Instruments: 


PC Tech Journal , August 1986 


(Product of the Month) 


Discover how powerful—and 
inexpensive—PC symbolic program¬ 
ming can be with PC Scheme from 
Texas Instruments. Whether you’re an 
experienced Lisp programmer or just 
beginning, PC Scheme is the complete, 
$95* solution to your software 
development needs. 

PC Scheme combines elegant 
simplicity with remarkable speed in a 
full Lisp development system. Named 
PC Tech Journal's Product of the 
Month (August 1986), PC Scheme 
brings professional Lisp programming 
features to personal computers. 


261933B 

© 1987 Tbcas Instruments Incorporated 


PC Scheme 3.0 

—Optimizing incremental byte-code 
compiler for ease of programming 
and operation 
—EMACS-like editor 
—Lexical scoping of variables 
—Ability to suspend PC Scheme, 
execute DOS-based programs, then 
return to PC Scheme 
—Random-file access and binary-file 
support 

—Extensions for debugging, graphics 
and windowing 

—External language interface to C, 
Turbo Pascal® and other languages 
—SCOOPS (Scheme Object- 
Oriented Programming System) 
-Two-megabyte extended/expanded 
memory support 

—New manuals with tutorials and 
examples 


Find out for yourself why experts are 
praising PC Scheme. For the dealer 
nearest you, or to order by phone, call 
toll-free: 

1 - 800 - 527-3500 

* TI Suggested list price 

PC Scheme runs on IBM ® Personal Computers and compatibles 
(including the Texas Instruments Business-Pro TM computer). 

Minimum configuration: 5I2K RAM, dual floppy system. 

Turbo Pascal is a registered trademark of Borland International. 

IBM is a registered trademark of International Business Machines 
Corporation. Business-Pro is a trademark of Texas Instruments 
Incorporated. 


Texas 
Instruments 
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non-Windows application, destroying 
the virtual DOS machine in which it 
runs. This feature allows users to clean 
out the system if software goes astray 
or hangs up; it first warns users that 
abnormally terminating a virtual ma¬ 
chine can corrupt the system. 

Virtual DOS machines supported 
by Windows/386 are normally isolated 
from each other. Pop-up programs, 
such as SideKick, and mouse drivers, 
such as Microsoft’s MOUSE.COM, can 
be installed in them. When a mouse 
lies in an application’s window, uncer¬ 
tainty could exist about whether it be¬ 
longs to the application or to Win¬ 
dows/386. However, Windows/386 re¬ 
solves the issue by giving the mouse 
only to applications running full-screen. 
This limitation is minor because display 
adapter simulation for moving the ap¬ 
plication’s mouse pointer in a window 
would destroy interactive user mouse 
control. The DOS SHARE utility lets 
concurrently executing applications to 
share and lock disk files; it must run 
before loading Windows/386. 

Windows/386 emulates expanded 
memory, using the system’s extended 
memory; other expanded memory 
managers are not allowed. LIM EMS 
version 4.0 features are provided. 
Amount of memory available for ex¬ 
panded memory is set using the 
emmsize parameter in the WIN.INI file. 
If emmsize is not set, all available ex¬ 
tended memory can be used as ex¬ 
panded memory. One problem with 
this setup is that an application re¬ 
questing all available expanded mem¬ 
ory could consume the extended mem¬ 
ory needed to run other applications. 

Windows/386 has a disk-caching 
program called SMARTDrive, for gen¬ 
eral system use as well as use with 
Windows/386. When used with Win¬ 
dows/386, it must be used with ex¬ 
tended memory only. If configured in 
expanded memory, SMARTDrive’s inter¬ 
nal expanded memory manager con¬ 
flicts with Windows/386’s manager. 

Limitations of Windows/386 are 
most noticeable when running multiple 
EGA graphics programs, each attempt¬ 
ing to program its own 16-color pal¬ 
ette. Windows/386 gives each full¬ 
screen application the palette it desires. 
For multiple applications displayed in 
windows sharing the same screen, it 
attempts to map color schemes using 
the EGA display driver’s palette. For 
text-mode applications running in a 
window, Windows/386 tracks the cursor 
position so that prompts for user input 
are always displayed, even if most of 
the application’s display is hidden. 


Device virtualization does not 
come for free, and Windows/386 gives 
the user control over the balance be¬ 
tween multitasking and individual ap¬ 
plication performance. EGA applications 
run in windows up to 30 times slower 
than in full screen; high-speed commu¬ 
nications programs might require ex¬ 
clusive use of the CPU to avoid loss of 
incoming data. Windows/386 can give 
the entire EGA display to applications 
running full screen, allowing them to 
run almost as quickly as they could 
outside Windows/386. With the Alt-Tab 
key, users can switch from one full¬ 
screen application to another without 
loss in performance. 

Windows/386’s virtual machines, 
though well isolated, bump into each 
other when they contend for physical 

^Windows/386’s virtual 
machines, though well iso¬ 
lated, bump into each other 
when they contend for physi¬ 
cal devices such as ports. 


devices such as serial and parallel 
ports. If two non-Windows applications 
attempt to use the same port, Win¬ 
dows/386 displays a dialogue box ex¬ 
plaining the difficulty and asks the user 
to identify the one to have access to 
the port. A simulated hardware error is 
returned to the unselected application 
to indicate that the device is not pres¬ 
ent. The user must then terminate that 
application and retry access only after 
the first application terminates owner¬ 
ship of the port. This contention is in¬ 
evitable because standard DOS applica¬ 
tions are not designed to share com¬ 
munications hardware. 

Impressive environment. Microsoft Win¬ 
dows/386 provides a technically impres¬ 
sive and powerful multitasking environ¬ 
ment and comes closest among the 
products reviewed to providing a true 
virtual machine environment. Win¬ 
dows/386 supports existing Windows 
applications and non-Windows applica¬ 
tions cooperatively. Non-Windows ap¬ 
plications can be toggled into the fore¬ 
ground to run full screen without the 
Windows user interface. 

Additionally, users can migrate 
from running multiple DOS applica¬ 
tions under Windows/386 to running 
multiple OS/2 applications under the 


OS/2 Presentation Manager with no 
change in user interface, perhaps eas¬ 
ing the learning transition to OS/2. 

MULTITASKING PLATFORM 

DESQview from Quarterdeck Office 
Systems has been available since 1985 
as a multitasking environment for 
8086-based PCs. Running with Quarter¬ 
deck’s 386 expanded memory manager 
(QEMM 386) or Compaq’s expanded 
memory manager (CEMM), DESQview 
2.01 provides a multitasking virtual 
machine platform for 386-based com¬ 
puters. DESQview provides complete 
scheduling and interprocess communi¬ 
cations features. 

Simple start-up. DESQview’s installation 
process is simple and convenient. Be¬ 
cause DESQview requires an informa¬ 
tion file (.DVP) for each application it 
runs, the installation program searches 
the hard disk on which DESQview is 
being installed for familiar applications. 
DESQview’s thorough search even dis¬ 
criminates among various versions of a 
particular product. 

QEMM 386 also installs easily; an 
installation program automates the pro¬ 
cess, even though users need only copy 
the device-driver file QEMM.SYS and 
modify CONFIG.SYS to include it. 

DESQview’s documentation is gen¬ 
erally good and professional. In tutorial 
format, it describes how to create .DVP 
files, start applications, use DESQview’s 
cut-and-paste facilities to transfer text 
between windows, and use DESQview’s 
LEARN feature to create keyboard mac¬ 
ros. It also briefly describes DESQ¬ 
view’s application interface for software 
developers who wish to create DESQ- 
view-specific applications. The 30-page 
appendix on expanded memory usage 
in standard and 386 systems is perhaps 
the best available description of that 
subject. Customer support services and 
warranties are clearly spelled out. 

Using DESQview. Users can start DESQ¬ 
view at any point in a DOS session. A 
start-up screen is displayed, followed 
by a window and applications program 
selection menu. DESQview supports a 
mouse for menu selection and window 
manipulation, although cursor key and 
keyboard mnemonic commands are 
also provided. As users become famil¬ 
iar with DESQview, they most likely 
will find that a combination of key¬ 
board menu selections and mouse- 
based window control provides the 
easiest operating environment. The use 
of a mouse is highly recommended. 

For newly opened applications, 
DESQview uses the information— 
including the application’s memory 
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“How to protect your software 
by letting people copy it? 

By Dick Erett, President of Software Security 



entrepreneur, 
Dick Erett, 
explains his 
company’s 
view on the 
protection of intellectual 
property._ 


Inventor and 


“A 


crucial point that 
even sophisticated 
software develop¬ 
ment companies and the 
trade press seem to be miss¬ 
ing or ignoring is this: 
Software protection must 
be understood to be a 
distinctively different 
concept from that com¬ 
monly referred to as 
copy protection. 


Fundamentally, software 
protection involves devising 
a method that prevents 
unauthorized use of a 
program, without restricting 
a legitimate user from 
making any number of 
additional copies or prevent¬ 
ing program operation via 
hard disk or LANs. 

Logic dictates that mag¬ 
netic media can no more 
protect itself from misuse 
than a padlock can lock itself. 

Software protection must 
reside outside the actual 
storage media. The technique 
can then be made as tamper 
proof as deemed necessary. 

If one is clever enough, 
patent law can be brought 
to bear on the method. 

Software protection is at 
a crossroads and the choices 
are clear. You can give 
product away to a segment 


Hard Disk Installation : Simply copy program disk 
hard disk usin g DOS Command- Copy A:*.* C: 

rogram Back-ups : You may make as many copies ot 
the program diskette as you wish. 

Data Back-ups : Use normal back-up and restore 
commands, including backing up sub-directories containing 
program files. 

Networks : This product may be 
works. Follow the same installation 
on page 102 of this manual. The Block 
with the normal operation of any 



Soon all software installation procedures will be as straightforward as this. 
The only difference will be whether you include the option to steal your 
product or not. 


of the market, or take a 
stand against the theft of 
your intellectual property. 

“ .. giving your software 
away is fine ... ” 

We strongly believe that 
giving your software away 
is fine, if you make the 
decision to do so. However, 
if the public’s sense of ethics 
is determining company 
policy, then you are no 
longer in control. 

We have patented a device 
that protects your software 
while allowing unlimited 
archival copies and unin¬ 
hibited use of hard disks and 
LANs. The name of this 
product is The BLOCK™ 

The BLOCK is the only 
patented method we know 
of to protect your investment. 
It answers all the complaints 
of reasonable people con¬ 
cerning software protection. 


In reality, the only people 
who could object are those 
who would like the option 
of stealing your company’s 
product. 

“...eliminating the ratio¬ 
nale for copy-busting ... ” 

Since The BLOCK allows 
a user to make unlimited 
archival copies the rationale 
for copy-busting programs 
is eliminated. 

The BLOCK is fully pro¬ 
tected by federal patent law 
rather than the less effective 
copyright statutes. The law 
clearly prohibits the produc¬ 
tion of work-alike devices 
to replace The BLOCK. 


The BLOCK attaches to 
any communications port of 
virtually any microcomputer. 
It comes with a unique 
customer product number 
programmed into the circuit. 

The BLOCK is transpar¬ 
ent to any device attached to 
the port. Once it is in place 
users are essentially unaware 
of its presence. The BLOCK 
may be daisy-chained to 
provide security for more 
than one software package. 

Each software developer 
devises their own procedure 
for accessing The BLOCK 
to confirm a legitimate user. 
If it is not present, then the 
program can take appro¬ 
priate action. 

“...possibilities... 
limited only by your 
imagination... ” 

The elegance of The 
BLOCK lies in its simplicity. 
Once you understand the 
principle of The BLOCK, 
hundreds of possibilities will 
manifest themselves, limited 
only by your imagination. 

Your efforts, investments 
and intellectual property 
belong to you, and you have 
an obligation to protect 
them. Let us help you safe¬ 
guard what’s rightfully yours. 
Call today for our brochure, 
or a demo unit.” 



1 oftware 
ecuriUj inc. 


870 High Ridge Road Stamford. Connecticut 06905 

203 329 8870 
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requirements, start-up files, and default 
directory—that is provided in the .DVP 
file. The information gives DESQview 
better control over the application’s 
use of PC hardware. 

Applications can have their own 
color scheme or use the default sup¬ 
plied by DESQview, which attempts to 
assign distinctive color schemes to win¬ 
dows that will readily distinguish them 
on the screen (see photo 4). Custom¬ 
ized color for applications is a wel¬ 
come relief to DESQview’s default 
color schemes, which are often garish 
and hard to read. 

Text-mode applications, by default, 
run in small windows. If a program 
switches to graphics mode, the window 
is zoomed to full screen and can later 
return to a small window. CGA (but 
not EGA) graphics applications can 
continue running automatically in small 
windows, but DESQview’s documenta¬ 
tion on how to accomplish this is un¬ 
clear. It states only that the number of 
text pages of a CGA application run¬ 
ning in a small window must be set to 
4. Users set the number by using the 
Advanced Options screen in DESQ¬ 
view’s Change-a-Program utility. The 
number of text pages used is specified 
on that screen along with information 
about interrupt vectors used, keyboard 
incompatibility levels, and other fea¬ 
tures that will certainly challenge the 
novice user. Although it is reasonable 
for DESQview to require users to iden¬ 
tify applications using graphics, an eas¬ 
ier mechanism is needed. 

Compatibility and performance. Lotus 
1-2-3 release 2.0 could not be installed 
at 16 MHz using DESQview. Therefore, 
Lotus 1-2-3 must be installed on the 
hard disk before DESQview is loaded; 
DESQview can then be installed and 
Lotus 1-2-3 run in windows using a 
preloader provided by Quarterdeck. 
Multiple copies of 1-2-3 can be run 
(DESQview supports up to nine win¬ 
dows simultaneously) and properly 
share use of the 80287 math copro¬ 
cessor for recalculations. 

In general, DESQview runs all 
DOS applications tested when their 
.DVP files are set properly. EGA appli¬ 
cations run when zoomed to full 
screen, but execution is suspended 
when switched back into a small win¬ 
dow because DESQview currently does 
not virtualize EGA graphics operations. 

The .DVP files provide considera¬ 
ble application control, and DESQview 
comes with a large set of default files. 
Because DESQview can swap programs 
from memory to expanded memory or 
to disk, control features are provided 


to disable swapping for realtime appli¬ 
cations (such as communications pro¬ 
grams that might lose input characters 
if swapped out of memory when the 
characters arrive). A properly set .DVP 
file can give DESQview enough infor¬ 
mation to tailor an application’s re¬ 
quirements to obtain optimum perfor¬ 
mance and compatibility. 

QEMM 386, priced separately from 
DESQview, provides expanded memory 
for DESQview and other applications. 
Version 4.0 is an expanded-memory 
driver that simulates expanded memory 
using extended memory. The driver is 
compatible with LIM EMS 4.0. 

DESQview provides a built-in ap¬ 
plication program interface (API) com¬ 
patible with the IBM TopView 1.1 API. 
Programs written using DESQview’s API 
manipulate windows and subwindows, 
spawn subtasks, and communicate with 
other programs and subtasks. 

DESQview Companions 1, also 
separately priced, provides calculator, 
datebook, notepad, and communica¬ 
tions utilities. The calculator and note¬ 
pad operate on information obtained 
from windows using DESQview’s 
Mark-and-Transfer feature. 

DESQview can display graphics 
and text windows on the screen simul¬ 
taneously. When the active window is 
in graphics mode and the user switches 
to a text-mode window, text is dis¬ 
played in graphics mode. If a switch is 
made between incompatible video 
modes, DESQview covers the original 
window with a “graphics curtain” made 
of dither-pattern characters. 

EGA version on the way. For character- 
based and CGA applications, DESQview 
provides a pleasing user environment 
and a convenient, compatible multitask¬ 
ing platform. Because the EGA is rap¬ 
idly becoming the entry-level graphics 
device, support for windowed EGA 
graphics is planned for DESQview/386. 

That version of DESQview also 
promises to support 32-bit protected- 
mode applications when used with 
Phar Lap Software’s 386/DOS-Extender. 
This will allow applications that use the 
386/DOS-Extender (such as Borland’s 
Paradox 386) to run simultaneously 
with DOS applications. 

For users reluctant to move to a 
totally unfamiliar operating system, 
DESQview offers an inexpensive, com¬ 
patible solution with the ability to ex¬ 
ploit the 32-bit capabilities of the 386. 

MULTIPLE APPLICATIONS NOW 

The four products reviewed here— 
Concurrent DOS 386, PC-MOS/386, 
Windows/386, and DESQview 2.01— 


admirably provide features not avail¬ 
able under DOS. They do so in an en¬ 
vironment that is familiar to DOS users 
(sometimes using helpful graphics in¬ 
terfaces), and they permit multitasking 
among applications. As with OS/2, in¬ 
ternal multitasking within applications 
requires that the application be specifi¬ 
cally designed to use interfaces pro¬ 
vided by the product. 

One advantage of OS/2 is that it 
runs on both 286- and 386-based ma¬ 
chines, while some of these alternative 
products do not. Additionally, a large 
number of developers already have 
announced future products for the 
OS/2 multitasking environment, but 
their release is months away. 

On the other hand, thousands of 
DOS applications, which users have 
invested heavily in, are available now. 
Unlike OS/2, Concurrent DOS 386, PC- 
MOS/386, Windows/386, and DESQview 
2.01 can run multiple DOS applications 
at the same time. For users who need 
to run multiple applications now and 
who have the resources to purchase 
386 hardware, these products provide a 
means of meeting that need without 
prematurely parting from DOS. 1 jj5m ffl] 

Digital Research, Inc. 

60 Garden Court 
P. O. Box DRI 
Monterey>, CA 93942 
800/443-4200 

Concurrent DOS 386: 3-uset * system, 
$395.00; 10-use } r system, $495.00 

CIRCLE 345 ON READER SERVICE CARD 

The Software Link 
3577 Parkway Lane 
Atlanta, GA 30092 
404/448-5465 

PC-MOS/386: 1-user multitasking, 
$195.00; 5-user multitasking, $595 00; 
25-user multitasking, $995.00 

CIRCLE 346 ON READER SERVICE CARD 

Microsoft Corporation 
16011 NE 36th Way 
P O. Box 97017 
Redmond, WA 98073-9717 
800/426-9400; 206/882-8080 
Windows/386: $195.00 

CIRCLE 347 ON READER SERVICE CARD 

Quarterdeck. Office Systems 
150 Pico Boulevard 
Santa Monica, CA 90405 
213/392-9851 
DESQview 2.01: $129.95 

CIRCLE 348 ON READER SERVICE CARD 


Ed McNierney is the principal engineer for 
Lotus Development Corporation. 


JANUARY 1988 


73 








PC BRAND MAKES YOUR 

.“C”PFANTASIES COME TRUE... 
NEW LOW PRICES! 


♦ JJwtosyJ&j 



unSS’J^O OF PHOENIX’S 
MOST POWERFUL C TOOLS 

into?he C ulfciate a (?]to' le9i0ns 0f functi °ns 
fees 4 ?° ^ 

your development <wSlt? dy {0 slash 

your job ahead o/b^et 6 “ d bmg “ 
toolkit* 160 * ° PtlmEeci object-oriented 


PHOENIX PROGRAM 
DEVELOPMENT TOOLS 

T oday’s professional programmer 
demands high performance tools that 
speed up and enhance the application 
development process. That’s why more 
programmers rely on one company for 
the best engineered, highest performance 
tools available—Phoenix. 

P hoenix offers a full line of powerful, 
yet easy-to-use tools that help pro¬ 
grammers write, test and deliver more 
efficiently the best applications possible. 
Complete, fully detailed documentation 
accompanying each tool enables quick 
mastery of the product. In addition, all 
Phoenix tools are backed by full-time 
customer support professionals re¬ 
spected throughout the industry. As a 
result, many Phoenix tools are already 
established as industry standards and 
others are fast on their way. 
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PAS M 86 : Macro Assembler 
With Math Co-Processor Code 
--ighspeed, fully MASM-compatible 
XT. 8086 macro assembler with superior 
syntax checking and support for 8087, 
80286 and 80287 operating code mnemon¬ 
ics. Can define local symbols in the cur¬ 
rent procedure, assemble files with up to 
15,000 symbols, define symbols at assem¬ 
bly time, obtain listings of error and 
warning lines only. Detailed descriptions 
and examples of each processor instruc¬ 
tion. Now includes Pfix-Lite, a subset of 
Pfix86 Plus. List: $195 PC Brand: $98 

PFIX86 PLUS : Multi-Window 
A Symbolic Debugger Does Overlays 

E asy to use, menu driven, multi- 
windowed symbolic debugger that 
works with any IBM or Microsoft com- 
, \\ piled language. Accesses the full symbol 
table provided by MS Link or Plink86 
Plus. Automatically handles Plink86 Plus- 
overlaid or resident programs. Source, 
assembly translations, stack, data areas, 
and breakpoints dis- 
^ Pmakpr™ E layed simultaneously. 

n rrT,cmer Features include: In-line 

assembler for temporary 
patches, temporary and permanent 
breakpoint settings, full speed or trace 
modes, dual-monitor support, up to 100- 
step traceback. List: $395PC Brand: $194 




Pfinish 1 


Plib T 


Pdisk 


PFINISH: Shows Where 
To Improve Program Speed 

F ine-tunes a software product by identi¬ 
fying inefficient sections of code that 
need rewritting for maximum perform¬ 
ance. It analyzes your program during 
execution, and snapshots which routines 
were reached, their callers, how many 
times each is executed, how much time is 
spent in each, how many instructions are 
executed in each. Unlike other 
“profilers”, can use symbol table infor¬ 
mation to produce much more meaning¬ 
ful analyses on overlays and interrupts. 
List: $395 PC Brand: $194 


PTEL: Comm unications 
You Can Put On Hold 

C ommunications for use with most pop¬ 
ular modems such as Hayes and 
compatibles, DEC, Racal Vadic, Anchor, 
US Robotics and Novation. Ptel automati¬ 
cally adapts to Tfelink, XModem, Kermit 
or Modem 7 for CRC checking and for 
ufn and afn (i.e. “wildcard”) file name list 
transfers, if the bulletin board or the other 
end computer supports them. 

Highly configurable, with choices tem¬ 
porarily or permanently saved. Ptel runs 
fully interactive or can be batch driven 
from a script. You can even exit to DOS, 
move files around or run another applica¬ 
tion and then return to Ptel, all without 
dropping the line. List: $49 PC Brand: $39 

PM AKER: Compile &Link 
Scripts to Manager Big Jobs 

S imilar to the UNIXTM "make” utility. 

Ttell Pmaker all the elements compris¬ 
ing your system and it won’t forget. It 
keeps track of which modules in a pro¬ 
gram are changed, and recompiles, re¬ 
assembles, and relinks them to produce 
a finished product—all with a single com¬ 
mand. An essential tool for managing 
large, complicated, or distributed pro¬ 
gramming projects. Pmaker works with 
any compiled language, linker, or other 
tool you use. List: $125 PC Brand: $69 

PMATE: Text Editor 
With Famous Macro Powers 

A full screen, fully customizable text 
processor/editor with advanced fea¬ 
tures including: ability to run in the back¬ 
ground, C and FORTRAN specific 
macros, automatic disk buffering, ten in¬ 
dividual auxiliary buffers. It is menu, 
mouse, or command driven with exten¬ 
sive macro command language and a 
unique last-in, first-out “garbage stack" 
that saves deleted items for recovery. 

List: $195 PC Brand: $98 


PFANTASY PAC : Bundle 

Up To Save a Bundle 

A super value pac of Phoenix goodies. 

Includes Plink86 Plus, Pmate, Ptel, 
Pfix86 Plus, Pmaker and Pfinish. List: $995 
PC Brand: $549 

PDISK: Backup & Disk 
Management Plus Caching 

C omplete disk management package. 

Cache will significantly speed up 
disk operation on PC/XT/AT by keeping 
data in memory instead of disk. It’s com¬ 
patible with the Lotus-Intel-Microsoft 
(LIM) expanded memory specification, 
as well as extended memory. Extensive 
Backup/Restore combinations will in¬ 
clude or exclude files, whole and partial 
subdirectories, and will backup by date/ 
time, file type, or only files changed 
since last backup. Supports AT high- 
density floppies, PC floppies, and any 
storage device accessible through a de¬ 
vice driver. List: $145 PC Brand: $89 

PLINK 86 PLUS: Overlay 
Linker with Caching Smarts 

O nly linkage editor containing ad¬ 
vanced overlay capabilities. It han¬ 
dles any compiler or assembler produc¬ 
ing standard Intel or Microsoft OBJ files, 
including COBOL and FORTRAN, Lattice 
C, Cl C-86, Microsoft/IBM languages, 
and mbp/COBOL. Virtual memory man¬ 
agement ensures ample capacity for 
symbol and common block names 
(35,000). Plink86 Plus supports unlimited 
size file, unlimited modules and 4,095 
overlays nested 32 deep. Merges object 
modules, caches overlays in extended or 
expanded memory, and automatically re¬ 
loads overlays upon function return. In¬ 
cludes Plib86 library manager. List: $495 
PC Brand: $259 


All product names are trademarks of Phoenix Computer Products Corporation. 




























































PC BRANDSPEAKS YOUR LANGUAGE 


CLIPPER From Nantucket 

Compile dBASE for Speed, Protection 

C lipperTM turns lumbering dBASE® 
into a speed dMON with benefits 
bobbing in its wake: your source code is 
submerged from public view, you can 
distribute your compiled application with¬ 
out royalties, and your customers don't 
even need copies of dBASE! The Spring 
'87 Clipper offers index files compatible 
with dBase III Plus, and networking capa¬ 
bilities to run compiled programs on ma¬ 
jor networks supporting DOS 3.1 with no 
restrictions on number of users. Clipper 
offers arrays, menu-building commands, 
user-defined functions, context-sensitive 
help techniques for applications, a de¬ 
bugger, and it supports Expanded Mem¬ 
ory. It goes well beyond dBASE with 
1,024 fields per data base and 2,048 
active memory variables. 

Clipper has the power to save and re¬ 
store multiple screens to and from mem¬ 
ory variables. You can also create over¬ 
lays, call object modules compiled in other 
languages, and create function libraries 
to link with your applications. Power and 
flexibility make it the #1 dBASE compiler. 
List: $695, PC Brand: $375. 

McMAX From Nantucket 
Like dBASE for the Macintosh 

M cMaxTM is like running dBASE on 
the Macintosh. It combines an 
easy-to-use menu-driven ASSIST mode 
using the Mac interface, an interactive 
command mode like dBASE at the dot 
prompt, and an application programming 
language fully compatible with dBase III. 

It gives you the power to create dBASE 
language applications on the Macintosh 
and transfer back and forth to the IBM® 
world. McMax accommodates up to 16 
million records, 32,000 characters per 
record, 255 characters per field, and up 
to 32 files open concurrently. No copy 
protection. List: $295, PC Brand: Call. 


dBASE AT THE SPEED OF C 

dBx Translates dBASE Applications to C 

You dBASETM programmers know what 
an expressive and readable language 
dBASE is. It’s a very comfortable devel¬ 
opment environment. But the price is de¬ 
based performance. Even compiled 
dBASE doesn't offer the speed that some 
users require these days. The kind of 
speed offered by software written in the 


dBC Identical dBASE III 
Plus Files Using C 

d BCTM is a series of C libraries from 
Lattice which creates, accesses and 
updates files identical to those of dBASE 
itself. So dBASE can read and update the 
files too. 

What for? It means both C and dBASE 
applications can operate on the same 
data bases interchangably. It means C 
programmers can interface with the big 
market of dBASE users out there, yet 
side-step the dBASE language. It means 
dBASE applications can now be linked to 
the universe of C libraries and tools to 
add windows, graphics, statistical analy¬ 
sis, all the things dBASE cannot do. It 
means the speed and power of C to im¬ 
press clients accustomed to dBASE! 

dBC's functions parallel all dBASE's file 
handling commands, many decomposed 
to permit direct data manipulation. Our 
versions of dBC mimic file formats for 
dBASE II and III and now dBASE III Plus 
makes your programs network ready!... 
as many stations as a network allows. 
Hands-off mode handles record and file 
locking and unlocking automatically. 
Close in functions give you direct lock/ 
unlock control. 

Supports all four memory models. 
dBASE II, III...List: $250, Ours: $195. 
dBASE III Plus...List: $750, Ours: $595. 
Pay double and you get source too! 


BTRIEVE B-tree File Manager Plus Add Ons 

less accesses. Files may have up to 24 in¬ 
dexes; fixed record length to 4090 char¬ 
acters; variable length to 64k; indexes up 
to 255 characters; files of 4 billion bytes. 


If networks are on your horizon, betting 
your future on Btrieve as the one file man¬ 
ager for your C, Pascal, BASIC, and 
COBOL projects looks like a smart move. 
Reason? Novell bought Btrieve's creator. 

Btrieve's function library takes complete 
charge of all file creation, indexing, read¬ 
ing, writing, insertion, deletion, space 
recapture, forward and backward search¬ 
ing. Finds any key in a million in four or 


List: $245, Us: $195. Network Version 
List: $595, Ours Only: $465. Ask about 
Xtrieve for Btrieve file inquiry, Rtrieve for 
report writing. For any network that sup¬ 
ports the MS-DOS 3.1 file sharing function. 


PANEL PLUS 

Library Source Code Gives It Complete Portability 


There are no end of tools for screen 
design and data entry, but none quite 
like Panel Plus. Design a screen under 
program control, use Panel's utility to 
“run" and test it field by field, then 
pass it to Panel’s code generator which 
delivers C source code. Options style 
the code to your compiler’s liking, and 
you can of course do what you like to 
the source afterward. The code calls 
Panel Plus's function library, but now 
the library comes in source, so every¬ 
thing produced is highly portable. Not 
like other screen managers delivered 
as object libraries and which leave you 
to write the detailed code. 

Panel Plus will operate in graphics 
mode via interfaces to graphics prod¬ 
ucts it supports and can utilize the 
EGA’s 43-line screen. Low-level I/O 
functions adapt it to various keyboards, 
screens, operating systems. 

Panel's newest incarnation has every 
imaginable feature. A single screen de¬ 
sign can have 1000 fields stacked as 
visual overlays up to 127 levels deep or 
as pop-ups. Groups of fields can be 
moved between levels. Screens can be 
output as compilable code or stored on 
disk for loading at run-time. Each field 
can be boxed, colored, multi-row, word¬ 
wrapped, and scrolled horizontally and 
vertically if larger than its on-screen 
view aperture. It can be assigned its 


own help and error message, can be 
told to accept certain characters, or to 
match a picture, and to check data 
after entry—proper dates, number 
ranges, etc.—using Panel’s or your own 
validation routines. You can add your 
routines to Panel’s test utility because 
even it comes as source. Fields are ac¬ 
cessed in any order and control reverts 
to your application program after each 
field for choice of action. 

For past Panelists, the new version has 
smaller and faster field and screen 
functions, tighter granularity, and an en¬ 
hanced, reworked library. Major tool 
for the serious developer. List: $495, 

PC Brand: $395. 


C language. The answer is dBxTM. 

dBx translates dBASE to C. It offers you 
a major competitive advantage over the 
next dBASE programmer: Keep writing 
in dBASE. Take every application all the 
way to completion. Then use dBx to 
translate them top to bottom to C! 

Other advantages: C is portable, even 
to other operating systems like UNIX/ 
XenixTM To the Macintosh or Amiga. 
dBx gives your applications a passport to 
places dBASE cannot go. 

Has its own file manager for single 
user, but links to major C file managers— 
c-tree and dBC—for compatibility with 
dBASE files or multi-user support. We 
have everything you’ll need, including 
good advice. List: PC Brand: 

dBx $ 350 $ 299 

with Library Source $ 550 $ 469 

with Full Source Code $ 1500 $ 1282 


SUPER SOURCE 

Aldebaran’s Source Print 

Author Alan Simpson writes “the best 
overall debugging technique is to draw 
lines to connect all the IF and DO 
WHILES etc. with their ENDIFs and END- 
DOs. Then use a pencil to"—Well, 
thanks, Alan, but we’ll use Source Print 
instead. It draws those vertical lines to 
connect the beginnings and endings of 
structure in a vivid display of your pro¬ 
gram’s organization. It can print your pro¬ 
grams with page numbers, headings, line 
numbers, indent automatically, throw in a 
table of contents and cross-reference in¬ 
dex. “Occasionally a utility comes along 
that makes a programmer’s life much 
easier. Source Print is such a program" 
says PC Magazine. List: $97, Ours: $75. 

.. .add Tree Diagrammer 

Tree Diagrammer prints an organization 
chart of your program's structure show¬ 
ing the hierarchy of function, procedure, 
and subroutine calls. Shows at a glance 
what routines call each other for clearer 
debugging. Every shop should have this 
important documentation tool. List: $77, 
Ours: $67. 


BicS& 

tirelY Ifflutmany programs them- 
ev ? n i^Ask vwr salesperson tor 

v our buying f romPCBrano ^ 

C-WORTHY 

INTERFACE LIBRARY 

T he C-WorthyTM Interface Library 
wraps an entire user interface 
around your application. Its full power 
can be summoned by only a few high 
level calls. Sound exaggerated? A single 
function call can set up a complete text 
editor in a screen window. Recently ac¬ 
quired by Solution System, over 600 
pages of Documentation, Turbo and 
Quick C version and a complete Inter¬ 
face Library have been added. 

• High level calls pop menus and scroll¬ 
able choice lists to the screen, restoring 
the background when dismissed. 

• Windowing facilities open portholes of 
up to screen size for viewing virtual 
screens larger than the physical screen. 
•Full context-sensitive help screen man¬ 
agement takes over these chores and 
error messages. Automatic routines inter¬ 
rupt with pageable text windows explain¬ 
ing what to do next. 

Novell found it “played a key role and 
accelerated development" in making its 
NetWareTM utilities easier for users. In¬ 
genious demo: call for it. 

Ask for: List: PC Brand: 

C-Worthy $195 Call 

with Forms Library $295 Call 


BASTOC BASIC Into c 

For a trifling price, BASTOCTM moves 
truckloads of BASIC code over to C. It's a 
translator which takes in Microsoft Ex¬ 
tended BASIC and emits pure K&R C for 
Microsoft or Lattice. Structures even con¬ 
voluted BASIC code. Optimized to dra¬ 
matically reduce execution time. Dyna¬ 
mic string allocation ends BASIC's cata¬ 
tonic halts for garbage collection. Huge 
worksaver. List: $495, Us: $399. 


POLYTRON VERSION CONTROL 

Source Code Control for Any Language 


PVCS allows programmers, project 
managers, librarians and system ad¬ 
ministrators to control the proliferation 
of revisions and versions of source 
code in software systems. Independ¬ 
ent programmers, the leading soft¬ 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 com¬ 
panies rely on PVCS to store and re¬ 
trieve multiple revisions of text. It 
maintains a complete history of revi¬ 
sions as an “audit trail", generates 
status reports, and uses intelligent 
“difference detection" to minimize 
disk space for each new version. 

On Corporate and Network PVCS si¬ 
multaneous changes to a module are 
merged into a single new version. If 
changes conflict, the user is notified. 
The "Logfiles" used to track changes 
are interchangeable between any 
PVCS product. 


Corporate PVCS is for multiple pro¬ 
grammers. It includes "branching" to 
maintain code when programs evolve 
on multiple paths. Personal PVCS 
offers most of the power and flexibility 
of corporate PVCS, but excludes mul¬ 
tiple programmer features. Network 
PVCS is the Corporate version for 
LANs. File locking and security levels 
can be tailored to each project. 

PolyMake Still using a prehistoric 
Make? Step up to PolyMake, the most 
popular and powerful Make utility. 
Most flexible macros of any Make. 
Now integrated with PVCS and Poly- 
Librarian for faster performance and 
precise configuration management. 


Ask for: 

List 

PC Brand: 

Personal PVCS 

$149 

$109 

Corporate PVCS 

$395 

$309 

Network PVCS 

Call 

CaU 

PolyMake 

$149 

$109 


Payment: We honor MasterCard. Visa. American 
Express (no surcharge), checks in advance, or 
funds wired to PC Brand, do Chemical Bank. 126 
East 86 St.. New York. Account 034-016058. COD 
(U S. only) for cash, money order, certified check 
(no fee). NY State, add sales tax. Purchase orders 
accepted from larger corporations and institutions 
at our discretion if you agree to net 30 days plus 2% 
a month late penalty thereafter. 

Shipping & Handling: U.S.: UPS Surface: 1st 
product $6, each add'l $3. UPS 2nd Day Air: 1st 
product $10. each add'l $4.50. UPS Next Dav Air or 
Federal Express 1-2 Day Air: 1st product $18. each 
add'l $6. FedEx Next Day 10 AM. 1st product $28, 
each add’l $7. International: Charges vary by 
destination and carrier. $10 per shipping container 
for export forms. Air parcel post at your risk beyond 
collected insurable amount. 

CIRCLE NO. 233 ON READER SERVICE CARD 


For Orders or Literature, Call Us at.... 

8OO PC-BRAND 

That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York, N.Y. 10011-4311 
Tfelex: 667962 (SOFT COMM NYK) 


©1987 PC BRAND 

Prices, terms, and specifications subject to change without notice. 











PROGRAMMING PRODUCTIVITY TOOLS 


BRIEF Is Anything But. 

A Whopper of an Editor 

With a name that belies its thoroughness, 
BriefTM has every feature you’ve ever 
contemplated for your editor-in-chief. 

Text in multiple buffers is scrolled 
through one or more windows you open, 
close, resize. A text buffer may be called 
to different windows to view two areas at 
once. A change in one changes both. Text 
blocks may be marked for printing, writ¬ 
ing to files, movement to scrap buffers for 
cut and paste into other buffers, with as 
many "undo” levels as you want. 

Brief has text search abilities rivaling 
"grep", with wildcards for matching and 
indifference to intervening characters. 

If you use Lattice, C86TM, 0 r Wizard, and 
have 320k, you can compile your C pro¬ 
gram without ever leaving Brief. It finds 
the lines with errors, and marches you 
through the text for repairs. 

Parts of Brief were written with its own 
easy-reading Lisp-like macro language 
which has structure, conditionals, loops. 
"Simply the best text editor you can buy", - 
Dvorak lnfoworld. (Needs 192k.)List: $195, 
PC Brand: Call. 


C TREE & R-TREE 

B-Tree File Manager Now Has 

c-tree: The only major b-tree file manager 
with network support in the standard low- 
cost version, c-treeTM gives you record¬ 
locking routines for DOS 3.1/3.2, UNIX 
and XENIX, and it even comes in C source 
code, yet there are no royalties. Source 
sticks to K&R, so C-tree is portable. Tfests 
in many environments prove it. 

Permits any number of keys for a data 
file—alpha, numeric, even floating point. 
Handles files with varied record lengths, 
multiple keys in one index file. Both high 
level and decomposed functions. It's the 
works. 

r-tree: Adds the ability to produce ad 
hoc reports from files maintained by 
c-tree (v. 4.1 and up). Link a file descrip¬ 
tion to the r-treeTM library, and use any 
text editor to write report scripts with no 
further C coding. Reports can access data 
in several files, select on criteria, join 
findings into new logical records, sort 
them, calculate new fields and columns, 
tabulate by control breaks. Comes in 
source, same portability as c-tree, and fits 
any compiler. 


port Generator 

List: Ours: Combined: 

c-tree: $395 $329 $541 

r-tree: $295 $245 


WINDOWS 
for DATA ^ 

M’Sofit Windows Compatible 

"Only one package can be easily recom¬ 
mended" said Computer Language Qune 
’87) reviewing nine window and data entry 
products for C. Complete field level func¬ 
tions specify prompt string, field length, 
data type, screen location, picture, target 
variable, entry rules, help messages, 
even functions to call for validation once 
data keyed in. 

Windows for C is a subset. No data entry 
but all windowing functions. Unlimited 
windows can be made either to pop up 
or permanently overwrite the screen, 
scroll and highlight lists vertically and 
horizontally. Specify Compiler. Windows 
for Data: List $295, Ours $259. Windows 
for C: List $195 , Here $149. 


ESSENTIAL C 
UTILITY LIBRARY 

400 Functions , 30c Each 

You’ve probably seen the speed and 
power of Essential’s C function library 
without knowing it. Software greats have 
been using it for some time to give 
today’s top products pizazz and panache. 

Now grown to 400 functions Essential 
produces pop-up menus, saves and re¬ 
stores screens and windows to disk or 
memory in as little as l/10th second, and 
claims the fastest video output available. 
Library has 50 business graphics func¬ 
tions, 40 string handlers, 28 functions for 
printers, 18 for mice, 11 for time and date, 
DOS interface functions for disk error trap¬ 
ping, directory and file creation and man¬ 
agement, lots more. Everything in source, 
including sample programs. We have ver¬ 
sions with pre-built libraries for the well- 
known C compilers, and a source code 
librarian is supplied for rolling your own. 



List: 

PC Brand: 

C Utility Library 

$185 

$119 

Essential Graphics 

$250 

$183 

Essential Communications $185 

$125 

with Breakout Debugger $250 

$189 


Shopping List for the Power Workbench 


ARITY PRODUCTS 

Arity Combination Package. 

Expert System Development Pkg. 

PROLOG Advanced Toolbox. 

PROLOG Compiler & Interpreter. 

Arity File or Screen Design Toolkits 

SQL Development Package. 

Arity PROLOG Interpreter. 

Arity Standard Prolog. 

AI-EXPERT SYSTEMS 

EXSYS Development Software by EXSYS.. 

EXSYS Runtime System. 

Insight 2+ by Level Five Research . 

AI-LISP LANGUAGE 

IQCLISP by Integral Quality . 

IQLISP by Integral Quality . 

Microsoft LISP Common LISP . 

TransLISP from Solution Systems . 

TransLISP PLUS from Solution Systems .. 

AI-PROLOG LANGUAGE 
APT Active Prolog Tutor from Solution Sys. 

Prolog-86 from Solution Systems . 

Prolog-86 Plus from Solution Systems .... 

Turbo PROLOG by Borland Int’l . 

Turbo PROLOG Toolbox by Borland Int’l... 

ASSEMBLERS & DEBUGGERS 
Advanced Trace-86 Morgan Debugger .... 
C-Sprite Debugger by Lattice, source level. 
Microsoft Macro Assembler with Utilities . 
PASM86 by Phoenix, Macro Assembler ... 
Periscope I Debugger... The Periscope Co. . 
Periscope II with NMI Breakout Switch ... 

Periscope II -X software only . 

Periscope III with Advanced Board...New.. 
BASIC LANGUAGE 

Microsoft BASIC Interpreter for XENIX.... 
Microsoft QuickBASIC Compiler... 3.0 . 

BORLAND PRODUCTS 

Reflex & Reflex Workshop. 

Reflex Data Base System . 

Reflex Workshop. 

Turbo Basic...New. 

Turbo C Compiler . New. 

Turbo Lightning. 

Turbo Pascal & Tutor.. New. 

Turbo Pascal with 8087 & BCD . 

Turbo PROLOG Compiler. 

Turbo PROLOG Toolbox. 

Turbo Tutor. 

C COMPILERS 

C86 PLUS by Computer Innovations...New. 

Lattice C Compiler from Lattice . 

Let’s C Compiler by Mark Williams . 

with CSD Source Level Debugger . 

MWC-86: Mark Williams C Development . . 

Microsoft C Compiler ...4.0 . 

Turbo C Compiler by Bor/and...New. 

C INTERPRETERS 

C-Terp by Gimpel Software . 

Instant C by Rational Systems . 

Interactive-C by IMPACC with debugging. . 
RUN/C Professional from Lifeboat . 

COMMUNICATIONS 

Asynch Manager by Blaise, for C or Pascal 

Greenleaf Communications by Greenleaf . 

C UTILITY LIBRARIES 

Blaise C TOOLS PLUS/5.0. 

Blaise Turbo C TOOLS. 

Blaise C TOOLS PLUS. 

C Food Smorgasbord by Lattice . 


LIST US 
1095 979 
295 229 
150 119 
650 569 
50 44 

295 229 
295 229 
95 77 


395 309 
600 469 
485 379 


300 Call 
270 Call 
250 199 
95 Call 
195 Call 


65 Call 
125 Call 
250 Call 
100 63 

100 64 


175 119 
175 139 
150 109 
195 138 
345 289 
175 139 
145 105 
Call Call 


350 295 
99 79 


200 129 
150 89 

70 45 

100 64 

100 64 

100 64 

125 85 

100 64 

100 63 

100 64 

40 28 


497 397 
500 299 
75 55 

125 90 

495 369 
450 295 
100 64 

300 249 
500 395 

249 219 

250 185 


175 135 
185 139 

129 99 

129 99 

175 135 
150 109 


LIST US 

C Utility Library by Essential, 300 functions 185 119 
Greenleaf Functions by Greer?/ea/Software 185 139 


COBOL LANGUAGE 

RM/COBOL...see Ryan-McFarland Prod. 

Microsoft COBOL Compiler . 700 499 

Microsoft COBOL Compiler for XENIX .... 995 795 

Micro Focus COBOL..see Micro Focus Prod. 

dBASE SUPPORT 

BRIEF/dBRIEF...B/7e/ for DBASE III . 275 Call 

CLIPPER ...from Nantucket . 695 375 

McMAX ...dBASE for MAC from Nantucket . 295 Call 

Foxbas e+...from Fox Software . 395 Call 

Foxbase+ Multi-User. 595 Call 

APPLICATIONS PLUS ...Fox + Geller . 499 299 

QUICKCODE PLUS...Fox + Geller . 295 170 

QUICKREPORT ...Fox + Geller . 295 170 

QUICKENTRY... Fox + Geller . Call Call 

The Ul Programmer... Wallsoft . 295 244 

The Documentor... Wallsoft . 295 244 

dFlow ...Wallsoft . 149 124 

dB x..dBASE to C Translator by DESKTOP Al 350 299 

with Library Source Code . 550 469 

with Full Source Code . 1500 1282 

dBC...from Lattice...maintains DBASE files 250 195 

with source . 500 390 

dBC III Plus ...supports multi-user DBASE.. 750 595 

with source . 15001185 

DEVELOPMENT TOOLS 

BASTOC by JMI, convert BASIC to C . 495 399 

BASIC-C BASIC’s functions added to C ... 175 139 

Report Option Softcraft Btrieve Report Gen. 145 128 
Xtrieve Softcraft Query Utility for Btrieve .. 245 220 

Code Sifter Profiler by David Smith . 119 89 

Dan Bricklin’s Demo Program Prototyper. . 75 69 

LMK from Lattice, “make" like UNIX . 195 149 

Microsoft Window Development Toolkit.. . 500 365 

ESSENTIAL PRODUCTS 

C Utility Library. 185 119 

Essential Graphics. 250 183 

Essential Comm Library. 185 125 

with Breakout Debugger . 250 189 

FILE MANAGERS 

Btrieve by Softcraft, no royalties . 250 195 

Btrieve Network by Softcraft. 595 465 

C-Tree by FairCom - no royalties, source .. 395 329 

R-Tr ee by FairCom-Report Generator . 295 245 

C-Tree & R-Tree Combo by FairCom . 650 541 

dbVista single user DBMS by Raima . 195 139 

dbVista multi-user DBMS . 495 399 

Opt-Tech Sort Can sort Btrieve files . 149 105 

FORTRAN LANGUAGE 

RM/FORTRAN by Ryan McFarland . 595 499 

The Automated Programmer , by KGK _ 995 949 

FORTRAN Libraries ...by Alpha Computer . 70 45 

Microsoft FORTRAN Links w/Microsoft C . 450 281 

Microsoft FORTRAN for XENIX . 695 546 

Scientific Subroutine Package by A/pba .. 295 239 

GRAPHICS 

Essential Graphics Essential, no royalties. 250 183 

GSS Graphics Development Toolkit. 495 375 

GSS Kernel System by Graphic Software.. 495 375 

GSS Metafile Interpreter. 295 235 

Halo by Media Cybernetics . 300 219 

with Dr. Halo II . 440 299 

Halo for Microsoft includes all fonts . 595 434 

MICRO FOCUS PRODUCTS 
Micro Focus Level II COBOL w/Animator.. 495 445 

Level II COBOL. 349 314 

Level II Animator. 195 175 

Micro Focus Personal COBOL. 149 134 


MODULA-2 LANGUAGE 

MODULA-2 Compiler Packby LOGITECH.. 

MODULA-2 Development Pack. 

MODULA-2 ROM Pkg & Cross RT Debugger 

MODULA-2 Toolkit. 

MODULA-2 Window Pkg. 


OTHER LANGUAGES & UTILITIES 

Source Print ...source code formatter . 

Tree Diagrammed source code diagrammer 

Microsoft MuMath includes MuSimp . 

Microsoft Pascal Compiler Links w/M’soft C. 

Microsoft Pascal Compiler for XENIX . 

Turbo Power Tools + by Blaise . 

Advantage C++ by Lifeboat Assoc . 

PHOENIX PRODUCTS 

C/PAC... PforCe+ Pre-C . 

PASM86 Macro Assembler . 

PDisk Phoenix’s new disk manager . 

Pfantasy Pac six products...New Price .... 

PFinish EXEperformance analyzer . 

Pfix86 Plus Symbolic Debugger . 

PforCe vast library . 

PforCe+ +...Function Library for C+ + .... 
Plink86 Plus Utilizes memory for overlays . 

Pmaker like UNIX “make” . 

Pmate with Macros . 

Pre-C UNIX "lint "-alike . 

PTel Binary File Communicator . 


POLYTRON PRODUCTS 

PVCS Corporate...Source Code Control Syst. 

PVCS Personal. 

PVCS Network. 

PolyMake Complete Make Utility . 

PolyLibrarian Library Manager . 

PolyLibrarian II Library Manaer . 

PolyShell UNIX-like Command Shell . 

PolyXREF Complete Cross Ref Utility .... 

PolyXREF One language only . 

PolyBoost The Software Accelerator . 

PolyDesk III 3rd Generation Desktop Orq . . 
PolyDesk III Add On Tools . 

RYAN-McFARLAND PRODUCTS 

RM/FORTRAN..2.4 New . 

RM/FORTRAN... UNIX or XENIX . 

RM/COBOL... DOS . 

RM/COBOL... C/N/X or XENIX . 

RM/COBOL 85...ANSI 85 COBOL .. 
RM/SCREEN... for COBOL 85... 

RM/NET +5 ...COBOL & COBOL 85 Network 


SCREEN DESIGN 

Curses by Lattice, UNIX screen designer .. 

with Source .. 

Greenleaf Data Windows...New. 

with source . 

Panel Plus by Round Hill, no royalties..New 

View Manager for C by Blaise . 

Vitamin C by Creative Programming . 

VC Screen by Creative Programming . 

Windows for C Vermont Creative Software 
Windows for Data includes Windows for C 
ZView Data Management Consultants.... 
TEXT EDITORS 

Brief from Solution Systems . 

Condor Editor by Condor . 

Edix by Emerging Tech...Multi-screen . 

Epsilon by Lugaru Software, like EMACS .. 
FirsTime by Spruce Technology, C syntax . 

Kedit by Mansfield, similar to Xedit . 

LSE, the Lattice Screen Editor Multi Wind.. 

Vedit by Compuview . 

Vedit Plus by Compuview . 


LIST US 
99 79 

249 199 
299 239 
169 139 
49 39 


97 75 

77 67 

300 199 
300 199 
695 546 
100 67 

495 435 


495 299 
195 98 

145 89 

995 549 
395 194 
395 194 
395 194 
395 194 
495 259 
125 69 

195 98 

295 144 
49 39 
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149 109 
Call Call 
149 109 
99 73 
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225 
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395 
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PRICED TO SAVE , SHIPPED FAST!!! 


GREENLEAF LIBRARIES 


HALO 

Graphics Tools for 
Software Developers 

When choosing your graphics tools for 
software development, performance is 
crucial. The best proof of HALO’s super¬ 
ior performance is in the number of In¬ 
dependent Software Vendors (ISVs) that 
develop and distribute HALO-based 
applications. Over 190 ISVs selected 
HALO because: HALO out performs the 
rest; HALO is easier to program and 
shortens time-to-market; HALO is com¬ 
plete with over 190 functions; 17 program¬ 
ming languages; and HALO supports a 


ARITY’S 

New Generation of Software 
Development Tools 

Arity's advanced software technology 
brings to PC'S state of the art applications 
which previously required mini com¬ 
puters or special processors. Arity prod¬ 
ucts combine not only the fastest bench¬ 
marks but C-Language integration, virtual 
memory, SQL, a sophisticated DBMS, 
presentation/window style interfaces, 
and expert systems to give your applica¬ 
tions a competitive edge. 

ARITY PROLOG Version 5, 
COMPILER/INTERPRETER 
or INTERPRETER 

Most powerful Clocksin-Millish 
superset Prolog available. Is now the 
fastest, with a naive reverse benchmark 
of 17320 logical inferences per second on 
an 8 megahertz Compaq 286. Includes 
virtual database of up to 2 gigabytes with 
b-trees, hashing, built in editor and sym¬ 
bolic debugger, compile arithmetic, on¬ 
line help, over 200 predicates for win¬ 
dows, menus, dialog boxes, edit field, 
and list management. Version 5 supports 
embedded C expressions, global vari¬ 
ables and structures, C data types, and 
calls to Prolog from C or vice versa. 

List: $650, Us: $569 

ARITY PROLOG 
ADVANCED TOOLBOX 

Four groups of routines for building 
advanced applications with Arity Prolog 
version 5: a screen and report designer; 


The AUTOMATED 
PROGRAMMER 

Enter Mathematical 
Notation Directly 

A programming system for numerical 
computation that enables a computer to 
recognize and process mathematical, 
engineering, and scientific specifications. 
Using the Two-dimensional (2D) Text 
Editor, input computational formulas di¬ 
rectly using conventional mathematical 
notation (e.g., integral, summation, 
numerator-over-denominator division, 
matrix inverse, dot and vector products, 
etc.) and technical English. The descrip¬ 
tion of the problem solution (program) is 
expressed at such a high level that it ap¬ 
proaches the ideal of an executable 
specification, i.e., for many problems, the 
specification is the program. A correct 
program can be achieved many times 
faster than by current programming 
methods. Verification and debugging are 
often reduced to proof reading—"If it 
looks right, it is right." 

The Automated Programmer translates 
2D programs into a target language, per¬ 
mitting easy interfacing with existing pro¬ 
gram libraries. The currently available 
target language is FORTRAN. 

Computational results may be embed¬ 
ded in complex 2D text and graphic 
"IMAGE" formats using intuitively obvi¬ 
ous (WYSIWYG) control. 

List: $995; PC Brand: $949 


wider range of devices—over 110. 

Since 1981 HALO has been the indus¬ 
try standard library of graphic subrou¬ 
tines for the PC. HALO has an installed 
base of 60,000+ end users and hundreds 
of site licenses. 

A single copy of HALO includes all 
device drivers, your choice of one com¬ 
piler binding, LeamHALO (an interac¬ 
tive tutorial), free 800 # technical sup¬ 
port, and the license to use HALO on 
one machine. Flexible, practical licens¬ 
ing terms are available for IS Vs. and 


"Sites." 

List: 

PC Brand: 

Halo 

$300 

$219 

with Dr. Halo III 

$440 

$299 

Halo for Microsoft 

$595 

$434 


file interchange routines for Ascii, 1-2-3TM, 
Symphony TM, and dBASETM; a complete 
working spreadsheet; and miscellaneous 
data management routines. 

List: $150, Us: $119 

ARITY/SQL 

A complete implementation of the IBM 
standard query language for OS/2. 

Arity/SQL maintains tables, indexes, and 
views. Queries can be accepted in SQL 
syntax or translated to SQL from menu 
selections or from another query lan¬ 
guage. Using Arity/SQL, tabular data 
can be extracted from any SQL compat¬ 
ible data base, manipulated in spread¬ 
sheets or PC data bases, then exported 
back. Available as a C callable library 
(requires a C compiler) or Prolog call¬ 
able routines (requires Arity Prolog). 

List: $295, Us: $229 

ARITY/EXPERT 

A set of advanced tools for building 
applications which approximate human 
decision making. Supports inexact rea¬ 
soning, knowledge representation by 
either frame-based taxonomies or rules, 
interfaces to C and Pascal, 1 gigabyte 
of virtual memory and up to 20000 rules. 
Requires Arity Prolog. 

List: $295, Us: $229 

ARITY COMBINATION PACK 

Groups all of the products described 
above, in a complete integrated develop¬ 
ment workbench. 

List: $1095, Us: $979 


I t bundles a source debugger and a 
"make", and sports a "huge" mem¬ 
ory model permitting single data ob¬ 
jects larger than 64k, but what's really 
impressive about Microsoft C are the 
benchmarks reported in Dr. Dobb’s. 
Microsoft runs away from a field of 17 
winning 11 of 27 benchmarks. 

The CodeViewTM debugger uses 
windows to show everything on one 
screen: source alongside disassembled 
object, variables, stack and registers. 
Drop down windows obviate learning 
of commands. "A source-level debug¬ 
ger that puts the rest to shame" said 
Dobb's. 

Microsoft C has five memory models 
for code and data, plus non-library sup- 


Functions 

C source, assembler source, and 
binary libraries of 225 functions for 
many compilers. Emphasizes tight func¬ 
tional groupings to minimize loading 
code which your application may never 
use. Manual’s 250 pages help select 
functions, as do demos, bulletin board. 

A sampling: DOS: extensions for file 
and directory manipulation. Screen: 
select mode, page, monochrome or col¬ 
or, palette; cursor shape, positioning; 
clearing and scrolling; pixel get and 
put. Strings: efficient operations to add, 
delete, sort string pointers for top 
speed. Other: graphics primitives, 
keyboard status, function key assign¬ 
ment, time /date, read registers, get 
memory size, peek and poke. 

Specify Compiler. List: $185, Here: $139. 


SSTM has reconfigured two compo- 
nents of its comprehensive graph¬ 
ics tools to conform with the ANSI Com¬ 
puter Graphics Interface (CGI) standard. 

At the heart of the system is the Devel¬ 
opment Toolkit which contains all lan¬ 
guage interfaces and device drivers for 
keyboards, mice, joysticks, tablets, print¬ 
ers, plotters, cameras, and more. Driv¬ 
ers house management of vector graphics 
(plotters) and bitmaps used by raster 
input devices (scanners) to insulate the 
application program from concern for 
device idiosyncracy. No one else has 
implemented CGI that way. It means 
your programming remains generic; just 
switch drivers and the same program 
will drive a different device. 

GSS KemelTM conforms to level 2b of 
ANSI’s Graphical Kernel System (GKS) 
and contains all its needed drivers and 
language bindings. Kernel has macro 
level tools to draw and color an object, 
store the sequential instructions; and re¬ 
create the object on its own, as well as 
segment it, transform it, etc. So powerful, 
a single command may represent sev¬ 
eral score lower level statements. 

Kemal has the tools for graph and 
chart generation and their captioning: 
hand it apples and oranges, say "pie", 


port for another thirteen, and boasts 
alternate math packages for speed ver¬ 
sus accuracy, with or without 8087/ 
80287 chips. 

Both linker and library manager are 
part of the package, as is the "make", 
which knows how to rebuild any size 
project by compiling only elements 
which have changed. 

It is reportedly used by Lotus, 
Ashton-Tate and, fittingly, Microsoft 
itself to develop Windows. Dobb's calls 
it "the best MS-DOS C development 
environment value today [for] virtually 
any kind of program conceivable." 


Comm unications 

Communicate with other users or 
remote data bases by asynchronous 
communications built right into your C 
programs! Over 120 functions and 
demo programs in both C and 
assembler source code set up separate 
transmit and receive ring buffers for up 
to 16 simultaneous channels. Interrupt 
driven so you can halt an incoming 
record, display it, file it, let the user 
edit it, then continue. Goodbye 
separate communications software. 

Supports up to 9600 baud, ASCII or 
binary, any parity or word length, 8250 
UARTs, Xon/Xoff and Xmodem, 
WideTrack receive. Specify compiler. 

List: $185, Us: $139. 


and it bakes the numbers into a digesti¬ 
ble display for screen or plotters. 

Kernel can convert the images it cre¬ 
ates to ANSI Computer Graphics Meta¬ 
files (CGMs), a tokenized standard for 
storing every form of graphic image as 
data. The Metafile Interpreter reads the 
contents of a CGM and interprets it with 
full CGI capability for recreation on vari¬ 
ous devices. 

Quality software? IBM thinks so. They 
sell the GSS series under their own label. 

Unit royalties and annual fees have 


been instituted for redistribution. Needs 
256k. 

Ask for: 

List 

PC Brand: 

CGI Dvlpmt Toolkit 

$495 

$375 

Kernel System 

$495 

$375 

Kemal for IBM RT 

$795 

$645 

Metafile Interpreter 

$295 

$235 


BLAISE 

C TOOLS PLUS/5.0 

C TOOLS PLUS/5.0 from Blaise Com¬ 
puting Inc. helps you to quickly 
build professional applications using the 
full power of Microsoft C 5.0 and QuickC. 
Now you can concentrate on program 
creativity by having full control over 
DOS, menus, interrupt service routines, 
memory resident programs, fast direct 
video access; windows; printer and key¬ 
board control, and more! 

Blaise Computing’s attention to detail, 
like the use of full function prototyping, 
cleanly organized header files, and a 
comprehensive, fully-indexed manual, 
makes C TOOLS PLUS/5.0 the choice for 
experienced developers as well as new¬ 
comers to C. 

C TOOLS PLUS/5.0 prebuilt libraries 
are ready to use with either QuickC or 
the Microsoft C 5.0 command line envir¬ 
onment. Complete documented source 
code is included so that you can study 
and adapt it to your specific needs. 

List: PC Brand: 

C TOOLS PLUS/5.0 $129 $99 

Turbo C TOOLS 129 99 

C ASYNCH MANAGER 175 135 


320k suggested. 

List: $450, PC Brand: $295 


Turbo POWER TOOLS 
Turbo ASYNCH PLUS 


99 

99 


75 

75 


Payment: We honor MasterCard, Visa. American 
Express (no surcharge), checks in advance, or 
funds wired to PC Brand, do Chemical Bank. 126 
East 86 St.. New York. Account 034-016058. COD 
(U.S. only) for cash, money order, certified check 
(no fee). NY State, add sales tax. Purchase orders 
accepted from larger corporations and institutions 
at our discretion if you agree to net 30 days plus 2% 
a month late penalty thereafter. 

Shipping & Handling: U.S.: UPS Surface: 1st 
product $6. each add’l $3. UPS 2nd Day Air: 1st 
product $10. each add'l $4.50. UPS Next Dav Air or 
Federal Express 1-2 Day Air: 1st product $18. each 
add’l $6. FedEx Next Day 10 AM: 1st product $28. 
each add’l $7. International: Charges vary by 
destination and carrier. $10 per shipping container 
for export forms. Air parcel post at your risk beyond 


For Orders or Literature, Call Us at.... 

800 PC-BRAND 

That’s (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York, N.Y. 10011-4311 
Telex: 667962 (SOFT COMM NYK) 


collected insurable amount. 
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MICROSOFT C 4.0 

The Keeper of the Technology Takes Over 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 








COVER SUITE: OS/2 
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Choosing between DOS and OS/2 would seem to be 
the operating system question at hand, but DOS Merge 286 
puts the veteran UNIX back into the running. 

WILLIAM TROPP and STEPHEN WRIGHT 


J r ust because DOS and OS/2 have 
I been getting all the attention of late 
| does not mean that UNIX has sur¬ 
rendered. The UNIX community, too, 
has a stake in the operating system 
wars that are about to take off. 

One weapon available to the UNIX 
forces is a product that combines DOS 
and UNIX features: DOS Merge 286 
from Locus Computing Corporation is a 
dual operating system that allows users 
to boot up Microport’s UNIX System V 
and execute native UNIX commands in 
the 80286 processor’s protected mode, 
while executing Microsoft DOS (MS- 
DOS) applications in real mode as one 
of several concurrent UNIX tasks. Users 
can operate a DOS task on a PC/AT 
with UNIX tasks concurrently executing, 
using the same disk partition. No ap¬ 
parent speed degradation occurs when 
DOS is the only task run, but DOS 
screen I/O slows considerably when 
several UNIX tasks run. 

Merge 286 is one of several op¬ 
tions available to developers pondering 


the pros and cons of changing their 
systems to OS/2 (see “Choosing an 
Operating System,” Ed McNierney, p. 
50). Merge 286 appears to users as a 
single operating system under which 
DOS or UNIX applications run. Users 
need not know whether the application 
is to run under DOS or UNIX. 

The product is especially appealing 
to two groups: those who have UNIX 
but would like to run or create DOS 
applications and those who are DOS- 
oriented but interested in exploring 
UNIX with its unrivaled wealth of pro¬ 
grammer productivity tools (specialized 
editors, compiler generators, source 
code control systems, filters). 

Merge 286 originated from a late- 
1970s UCLA research project, the intent 
of which was to permit full network 
access to unsophisticated users through 
a concept called network transparency. 
In 1983, Locus introduced PC-Interface, 
which allowed PCs to act as an intelli¬ 
gent terminal for UNIX and used a 
UNIX system as a print spooler and file 


server for DOS. In the following year, 
development of Merge 286 (which in¬ 
corporates PC-Interface) began and, in 
1985, AT&T shipped an early version 
called Simul-Task that worked only on 
the AT&T 6300+. Finally, in October 
1987, Locus introduced Merge 286 with 
Microport’s UNIX System V/AT, for use 
on most 80286 AT compatibles. To 
bring the history right to date, DOS 
Merge 386 was hot on the heels of its 
286 sibling in November 1987, provid¬ 
ing an environment that exploits the 
additional features of the 80386, such 
as multiple DOS applications. 

UNIX alone can run with just 
512KB base memory and UNIX plus 
Merge 286 with at least 1.5MB of mem¬ 
ory, but both products require more 
for optimal performance. For a single 
user, Locus says that 2MB of extended 
memory provides the same perfor¬ 
mance as more memory would. DOS 
programs under Merge 286 also can 
access memory based on the Lotus 
Intel Microsoft Expanded Memory 
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Specification (LIM EMS), but UNIX can¬ 
not use this memory. The large num¬ 
ber of utilities provided with UNIX re¬ 
quires a hard-disk partition of at least 
17MB. The amount of memory allo¬ 
cated to DOS under Merge 286 is user 
selectable; with a 640KB DOS alloca¬ 
tion, 552KB is available for applications. 
Memory not allocated to DOS may be 
used by UNIX applications. 

UNIX/MERGE VERSUS OS/2 

Many parallels are apparent between 
the UNIX/Merge combination and OS/2. 
Both support large address spaces, 
multitasking, interprocess communica¬ 
tions, and multiple sessions; more im¬ 
portantly, both share the pragmatic 
view that progress in PC operating sys¬ 
tems cannot come at the expense of 
DOS compatibility. 

The major differences between 
UNIX and OS/2 are portability and 
availability. UNIX has been around for 
more than a decade, and is supported 
on machines from Cray large super¬ 


computers to micros. Although mul¬ 
tiuser, it is the operating system of 
choice for single-user engineering 
workstations from Sun, Apollo, and 
even IBM (the RT PC—see the Decem¬ 
ber 1986 issue of PC Tech Journal). 

The operating system itself and applica¬ 
tions written to it, thus, are portable. 
Indeed, IBM currently is contracting 
Locus Computing to develop a version 
of UNIX—called AIX—for the IBM PS/2 
Model 80. And, AT&T, which controls 
the definition of UNIX System V (ac¬ 
cepted as the standard UNIX), has re¬ 
cently signed agreements with both 
Microsoft (XENIX) and Sun Microsys¬ 
tems to resolve nonportable differences 
in UNIX implementations. In addition, 
the Institute of Electrical and Electronic 
Engineers (IEEE) is working on a 
vendor-independent definition of UNIX; 
these efforts are supported by most 
major UNIX vendors, including AT&T. 

OS/2 was designed and written by 
Microsoft employees with extensive 
UNIX experience. Many system calls 


within the two environments share sim¬ 
ilar names and parameters, and both 
promote the use of C as the native pro¬ 
gramming language. But OS/2 is new 
and untested—Microsoft will have to 
encourage hardware vendors to adapt 
OS/2 to their hardware. Because it is 
written in assembly language and at¬ 
tempts to exploit the 286 to the fullest, 
OS/2 is not easily ported to machines 
with non-Intel architectures. 

OS/2 and UNIX with Merge 286 
also diverge in their approach to sup¬ 
porting DOS applications. Internally, 
OS/2 consolidates many of the func¬ 
tions for DOS and native OS/2 at the 
operating system kernel and device¬ 
driver level. For example, OS/2 device 
drivers service both native OS/2 and 
DOS; they operate in both real and 
protected mode, which eliminates the 
need for multiple mode switches. How¬ 
ever, at the program level, the DOS 
task is effectively quarantined from any 
OS/2 tasks, and has only DOS-level file 
access to disks. 
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There’s a remarkable world of micro¬ 
mainframe communications that lies beyond 
basic 3270 emulation. Attachmate will give you 
the extra help you need to discover it. 

Our new software—Extra! Connectivity 
Software™ —is the most powerful connectivity 
software available for the IBM® environment, 
including the new PS/2™ 

Our popular Quick Reference Guide for Micro- 
Mainframe Communications compares IBM, 
IRMA™ and EXTRA! and answers important 
questions about the new IBM standards, mul¬ 
tiple sessions, windows, file transfer, API and 
graphics. Information you should know before 
you make long-term commitments. 


If you’d like a copy of our free guide, connect 
with Attachmate today Call toll free: 


1 - 800 - 426-6283 

(1-800-IBM-MATE) 



Quality Micro-Mainframe Solutions 
Attachmate Corporation 
3241 118th S.E., Bellevue, WA 98005 
(206) 644-4010 


Copyright © 1987, Attachmate Corporation. EXTRA! Connectivity Software is a trade¬ 
mark of Attachmate Corporation. IBM is a registered trademark and Personal System/2 
is a trademark of International Business Machines Corporation. IRMA is a trademark 
of Digital Communications Associates, Inc. 
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THE DOS-UNIX UNION 


Merge 286 takes the opposite ap¬ 
proach. DOS compatibility in Merge is 
attained by running real MS-DOS; only 
the low-level I/O functions are affected 
by Merge. Inside Merge, hardware 
functions are allocated to either DOS 
or UNIX; protected mode is used for 
UNIX operations, and real mode for 
DOS. Despite this low-level separation, 
a DOS task has complete access to the 
UNIX file system, and can even be used 
in a pipe with a UNIX task. This is pos¬ 
sible because DOS file I/O requests are 
mapped into their UNIX equivalents 
and performed by UNIX. 

The OS/2 DOS environment is 
static. Parameters such as memory size 
for DOS and device drivers must be 
specified in CONFIG.SYS and cannot be 
changed after the system is booted. 

Even if a DOS program is not currently 
running, low memory cannot be used 
for an OS/2 task. If a DOS program 
hangs up and cannot be exited, it is 
not possible to reboot only DOS; the 
entire system must be restarted. 

In contrast, Merge allows almost 
any parameter associated with the DOS 
environment to be changed at any 
time. The DOS environment can be 
rebooted independently of UNIX and 
UNIX can use low memory if a DOS 
task is not running. DOS memory re¬ 
quirements can be set for individual 
programs to use the minimum amount 
needed. Different CONFIG.SYS and 
AUTOEXEC.BAT files can be tailored 
for specific applications. Well-behaved 
(stream-oriented) DOS applications can 
even run in the background. Users typ¬ 
ically do not need to know that a spe¬ 
cific command is a DOS command; 
Merge transparently switches to real 
mode to run a DOS application that is 
invoked from the UNIX prompt. 

WORKING WITH MERGE 

The Merge 286 documentation should 
not daunt DOS users and will be easy 
for those experienced with UNIX. The 
Administrators Manual describes in¬ 
stalling and administering the system; 
the User's Manual is a reference for 
day-to-day operations and installing and 
removing DOS applications, system 
messages, and recovery procedures; the 
Advanced User's Manual (not available 
for this review) describes customizing 
the Merge 286 environment and details 
how Merge works; on-line manual 
pages (also not available), obtained 
through the UNIX man command, pro¬ 
vide complete descriptions of com¬ 
mands and features. 

Merge 286 must be installed after 
the UNIX system itself has been in¬ 


stalled. Installation requires MS-DOS or 
PC-DOS version 3.1 or 3.2, which are 
not provided with the product. Install¬ 
ing Merge 286 into an existing UNIX 
system takes about 20 minutes and is 
simple, with clear prompts to guide 
users. During installation, the standard 
UNIX operating system kernel is re¬ 
placed by a special Merge kernel that 
creates a snapshot image of already 
booted DOS. This DOS image is in¬ 
voked each time a user enters DOS or 
executes a DOS command from UNIX. 

UNIX is inherently a multiuser 
operating system, allowing multiple 
users to be connected to a single PC 

U rider Merge 286, many 
DOS commands can be ac¬ 
cessed directly from UNIX; 
the reverse is true of some 
UNIX commands in DOS. 


via terminals. However, architectural 
difficulties with the 80286 chip and 
limitations of dumb terminals prevent 
some advanced UNIX features from 
being used from a terminal. Only one 
user has full access to the DOS envi¬ 
ronment and virtual console features. 
This evaluation was performed assum¬ 
ing that the PC would be used as a 
single-user workstation. 

User interface. Many DOS commands, 
such as DIR and TYPE, can be accessed 
directly from UNIX when Merge 286 is 
installed, and the reverse is true of 
some UNIX commands when users are 
in DOS. UNIX enthusiasts can continue 
to use UNIX system commands at all 
times and DOS users can continue to 
use commands familiar to them. In 
addition, the system administrator can 
install more commands than come with 
the product, and all of them can be 
used on either file system. 

Merge 286 provides users with five 
virtual consoles to run multiple tasks— 
four for UNIX and one for DOS. Each 
virtual console operates independently 
and occupies the entire display when it 
is selected. Programs running on a 
UNIX virtual console can continue to 
run in the background, even though 
they are not displayed. Pressing Alt-F2, 
Alt-F3, and Alt-F4 switches the user to 
the other consoles to run additional 
UNIX tasks. Pressing Alt-Fl returns him 
to the original screen. 


The fifth virtual console controls 
the DOS environment. Users type the 
command dos to access it; typing QUIT 
(from the DOS prompt) returns them 
to the UNIX console. If users run DOS 
as a detached task (dos &), they can 
press a hot-key combination (Ctrl- 
SysRq) to switch instantly between 
UNIX and DOS screens. Because DOS 
programs typically write directly to 
screen memory, they often must be 
suspended when a UNIX virtual con¬ 
sole is selected. However, Merge 286 
allows DOS applications that are well- 
behaved to be installed so that they can 
run in the background. Compilers and 
stream-oriented programs such as DOS 
SORT can be configured this way and 
are even able to communicate with 
UNIX programs through pipes. 

Invoking programs. DOS programs run 
from either the DOS environment or 
from the UNIX shell; UNIX programs 
also can be invoked from either sys¬ 
tem. Both methods to invoke DOS pro¬ 
grams allow users to specify numerous 
parameters, such as memory space for 
the DOS environment, CONFIG.SYS, 
device assignment (DOS can control 
hardware devices when DOS starts or 
only when the devices are actually 
needed), print spooling, break check¬ 
ing, and alternative DOS load images. 
They can be set as global defaults to 
avoid constant reentering, yet can be 
overridden from the command line 
whenever desired. Different applica¬ 
tions can have dissimilar defaults and 
two users can have different defaults 
for one application. 

When users invoke DOS, the famil¬ 
iar C > prompt appears as well as the 
directory used to call DOS. The work 
environment appears the same as DOS, 
except that users have instant access to 
both UNIX and DOS disk partitions and 
file systems and the additional features 
of UNIX. With COPY, DOS files are 
copied into any directory on the UNIX 
partition, and vice versa. Locus and 
Microport encourage exclusive use of 
the merged DOS/UNIX partition, claim¬ 
ing that all programs run in this parti¬ 
tion except those with copy protection 
or those that manipulate the FAT. 

Commands issued from the UNIX 
prompt use UNIX pipes which, unlike 
DOS, start two programs simultane¬ 
ously. The following command issued 
from the UNIX line simultaneously in¬ 
vokes DOS DIR and UNIX sort: 

$ dir a: | sort 

Display-oriented or stream-oriented. 

Merge 286 is configured by default for 
display-oriented programs (applications 
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TEK COLOR PRINTERS 


Family and OEM/VAR dealer 
programs, contact your 
local Tektronix representa¬ 
tive. Or call 1-800-225-5434. 
In Oregon, 1-235-7202. 


cessing. The result: rich, 
vivid output in as little as 
ninety seconds. 

What’s more, the 4693D fea¬ 
tures up to 12Mb of memory. 
So you can offload and store 
three full color images of 
1024x1280 pixels. The 
4693D's multiplexing capa¬ 
bility allows four users locally, 
or even more on a LAN. 

And backing the 4693D is 
Tek’s 67-country service and 
support network. For more 
information about Tek’s com¬ 
plete 4690 Color Printer 


Introducing the Tektronix 
4693D: The 300 dots- 
per-inch, 16.7 million-color 
printer. The flexible 4693D 
is fully compatible with Sun, 
Apollo and Tek workstations, 
plus the IBM PC and MAC 
II. Add the 4510A Color 
Graphics Rasterizer for sup¬ 
port of ASCII and IBM hosts. 

Use the 4693D’s high-speed 
interface to download com¬ 
plex images in under five 
seconds. Then, the onboard 
Motorola 68020 drives ultra¬ 
fast intelligent image pro¬ 
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that require interaction with the user 
and often use direct screen writing); 
however, it also distinguishes and han¬ 
dles stream-oriented programs. A UNIX 
screen is used for UNIX applications 
and can be used for DOS stream- 
oriented programs; a DOS screen is 
used for both display- and stream- 
oriented programs. 

Merge/UNIX runs stream-oriented 
DOS programs, from the UNIX screen 
with UNIX pipes and redirection utili¬ 
ties, because program I/O traverses sev¬ 
eral layers of software between the 
program and hardware. Merge inter¬ 
cepts I/O when it reaches DOS and 
gives its control to the UNIX I/O pipe 
and redirection mechanisms. Merge 
cannot intercept output of display- 
oriented programs (DOS screen) be¬ 
cause the program moves directly from 
hardware, circumventing DOS. 

The UNIX commands at, batch, 
and nohup can be used with DOS pro¬ 
cesses. The at command runs DOS or 
UNIX commands at a later specified 
time, batch executes specified pro¬ 
cesses when the system load allows, 
and nohup executes processes immune 
to hangups and quits. For example, to 
run a dBASE n update function at 8 p.m., 
a user could enter: 

$ at 2000 
dbase update 

Drive assignments. Four drive designa¬ 
tions are available for accessing die 
hard disk—C:, D:, E:, and J:. Drive E: is 
the DOS partition, which allows users 
to work on a DOS-formatted disk for 
programs that require it. Drives C:, D:, 
and J:, are mapped to the UNIX file sys¬ 
tem. Drive C: corresponds to the root 
directory of the UNIX file system; D: is 
set to the user’s home directory and 
thus is useful for installing and running 
DOS applications that modify or create 
files in the root directory. By using D:, 
applications modify or create files 
(AUTOEXEC.BAT or CONFIG.SYS) in a 
user’s home directory rather than in C:, 
the system-wide root directory. Drive 
D: is unique for each user. Drive J: al¬ 
lows access to everything on C: and 
provides an alternative logical drive for 
running DOS applications diat require 
program or data file access from the 
current directory. 

UNIX and DOS have entirely dif¬ 
ferent procedures for accessing diskette 
drives, but both are accommodated by 
Merge. UNIX requires that a diskette be 
mounted using the mount command 
before it is used, so that the system can 
buffer diskette data. As part of the 
UNIX file system, a diskette drive then 


can be accessed as a UNIX directory 
from UNIX or DOS, usually named 
/mnt. Before the diskette is removed 
from the drive, it is unmounted to 
write any buffered data to the diskette. 

Diskette drives A: and B: are ac¬ 
cessed as they normally are in DOS, 
unless they have been mounted as 
UNIX devices before starting DOS. In 
this case, users accessing a diskette 
from DOS as A: or B: are given a 
“Drive not ready” message. If a diskette 
is mounted as a UNIX device and a 
user decides midstream in a DOS ses¬ 
sion to access it as a DOS device, he 
can switch to a UNIX screen, unmount 
the diskette, and return to DOS. 

When the user creates a directory, 
UNIX file names, which are in upper- 
and lowercase and allow more charac- 

T he DOS environment for 
each UNIX user can be cus¬ 
tomized—users can exe¬ 
cute their own CONFIG.SYS 
and AUTOEXEC.BAT files. 


ters than DOS (System V allows 14), 
must be mapped onto the 11-character 
uppercase file names (8 in the file 
name with a 3-character extension) 
permitted under DOS. This is accom¬ 
plished using various abbreviations. For 
example, the UNIX file name mes- 
sage.tobob becomes MESS’BBF.TOB in 
the DOS directory listing, and a.b.c 
becomes A_B’SV.C. If UNIX file names 
are also legal DOS file names, no map¬ 
ping takes place. UNIX names illegal 
under DOS can be renamed to legal 
DOS names via the UNIX mv command 
accessible from DOS. 

In UNIX, each user has a home 
directory. When logging onto UNIX and 
entering die DOS environment, the 
work directory is set to the user’s 
home directory (for example, /usr/ 
bob). By default, users can obtain a di¬ 
rectory listing, read or copy a file, run 
programs in any directory; however, 
users cannot delete or modify files in 
any directories except their own. These 
default permissions can be changed 
easily using UNIX chmod. 

Customized DOS environments. Under 
Merge, the DOS environment for each 
UNIX user can be customized—users 
can execute their own CONFIG.SYS 
and AUTOEXEC.BAT files when starting 


DOS. Customized features available to 
DOS under UNIX with Merge include: 
break checking on or off, designating 
amount of DOS memory, assigning or 
canceling DOS device assignments, set¬ 
ting initial current drive, spooling DOS 
printer output to UNIX with a selecta¬ 
ble time-out value or having DOS han¬ 
dle printer output, and clearing screen 
at DOS start-up or copying the current 
UNIX screen. 

A user’s account also can be con¬ 
figured so that upon logon to UNIX, 
the user enters DOS or a DOS applica¬ 
tion directly without going to the UNIX 
shell. A user’s DOS environment can 
be open to the entire system or re¬ 
stricted to an application and user di¬ 
rectory. This flexibility could be useful, 
for example, in a classroom situation of 
20 students and only 3 ATs. Students 
could have limited access to the DOS 
environment; they might have the abil¬ 
ity to access some programs and use 
their personal secured directories, but 
not to use files of other students. 
Advanced printing. Under Merge 286, 
output is fed to printers by DOS or 
UNIX; parameters can be set up as de¬ 
fault and changed anytime during the 
DOS session. The printer dos com¬ 
mand gives DOS control of all output. 
When printing is done under UNIX, 
DOS printer output can be saved for 
future printing or deleted. 

Printer unix sends all printed out¬ 
put to the UNIX spooler, where it can 
be controlled by UNIX commands. For 
example, one command causes output 
to a PostScript-compatible laser printer, 
while a second command directs other 
output to a line printer. 

Translating command-line arguments. 
Merge accommodates the command 
style of the operating system being 
used—when typing at the UNIX 
prompt, UNIX syntax is used, even for 
DOS commands. At the DOS prompt, 
path separation and switch characters 
operate exactly as they do under DOS. 
For example, users wanting wide- 
format DOS directories type, as usual, 
at the DOS prompt: 

C > dir / w 

They can get a DOS-style wide direc¬ 
tory of whatever UNIX directory they 
are logged into by typing the following 
at the UNIX prompt: 

$ dir -w 

This can lead to problems, but only 
when DOS programs with many path 
or switch arguments are invoked from 
the UNIX prompt. Merge has an option 
diat prevents it from translating DOS 
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Magic PC: 

A Revolution In Power, Price 
& Programming Speed. 


Y ou know how database applications are created — by hacking out 
line after line of time-consuming code. Most DBMS’ and 4GL’s give 
you some programming power. But when it comes to serious applica¬ 
tions, they keep you bolted to your seat writing mountains of tedious 
code. And rewriting it all over again with every design change. 

Imagine how much faster you’d be if you could replace the painful 
coding phase with an innovative visual technology which takes only a 
fraction of the time: Introducing Magic PC—the revolutionary Visual 
Database Language from Aker Corporation: 

High-Speed Programming: 

With Magic PC’s visual design language you quickly describe your 
programs in non-procedural Execution Tables. They contain compact 
programming operations which are executed by Magic PC’s runtime 
engine. You fill-in the tables using a visual interface driven by windows 
and point-and-shoot menus. One table with 50 operations eliminates 
writing more than 500 traditional lines of code. Yet with Magic PC you 
don’t sacrifice any power or flexibility. 
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$199 - With A Money-Back Guarantee! 

For a limited time, you can get Magic PC for only $199- And even at this low price, Magic PC 
is risk-free. If you’re not completely satisfied, simply return it within 30 days and we’ll buy it 
back (less $19.95 restocking fee). And if you’d like a preview, Magic PC’s Tutorial Demo is 
available for just $19-95. 

But you’d better hurry - Magic PC’s special $199 price won’t last long! 
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With apoiverful set of higp-level non-procedural operations you 
program at only a fraction of the time. 

Maximum Power AND Simplicity: 

With Magic PC, you can generate robust DBMS applications includ¬ 
ing screens, windows, menus, reports, forms, import/export, and much 
more! Plus, Magic PC has one of the friendliest user interfaces you’ve 
ever seen. Using Magic PC you can look-up and transfer data through 
a powerful Zoom Window system. Magic PC even lets you perform 
command-free queries. 

Btrieve Performance: 

Magic PC incorporates Btrieve, the high-performance file manager 
from SoftCraft This gives you exceptional access speed, extended data 
dictionary capabilities, and automatic file recovery! 

Virtually Maintenance-Free: 

With Magic PC you can modify your application design “on the fly” 
without any manual maintenance. Magic PC automatically updates 
your programs and data files on-line! This also makes Magic PC an 
ideal tool for prototyping complete applications in hours instead of days. 

FREE Networking: 

Magic PC comes complete with LAN features. Develop multi - user 
applications for your LAN with Magic’s file and record-locking 
security levels. 

Stand-Alone Runtime: 

Distribute your applications and protect your design with Magic PC’s 
low cost runtime engine. 

All For Only $199: 

Best of all, Magic PC is an unbeatable bargain. For a limited 
time, Magic PC’s price has been reduced to only $199! Yes, this is 
the same Magic PC that normally lists for $695! And Magic PC 
eliminates the need for a separate DBMS, compiler, or applica¬ 
tion generator. It comes complete with all the tools you need 
to develop your own database applications instandy. 



Pop-up Zoom Windows run multiple programs per screen — with 
point-and-shoot data transfer between windows! 

Join The Magic PC Revolution 

To unleash your DBMS design power, order your $199 copy of 
Magic PC right now by calling toll-free or returning the coupon below. 


ORDER NOW: CALL 
(800) 345-MAGIC 

In CA (714) 250-1718 

"Magic PC's data base engine delivers powerful applications in a 
fraction of the time... there is truly no competitive product.” 

Victor Wright - PC Tech Journal 

Also recommended by: PC Magazine, PC World, PC Week, Computer 
Language, Data Base Advisor, and many other publications worldwide. 
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commands invoked from the UNIX 
prompt. The Merge manual gives an 
example of a hypothetical program 
called compute, which performs simple 
arithmetic. Normally, Merge would 
translate the command 

$ compute 8-4 

to 

$ compute 8/4 

This can be prevented with the follow¬ 
ing command: 

S dos *t compute 8-4 

The “t” switch, like all other Merge 
switches, can be set as a default, which 
can be overridden at the command 
line. Of course, when compute is in¬ 


voked from the DOS prompt, no con¬ 
flict will result. 

Compatibility. Although UNIX System 
V/AT runs on most AT compatibles, 
Merge 286 is more machine-specific 
and sets a new level of difficulty for AT 
compatibility. One reason for this diffi¬ 
culty is switching between real and 
protected modes on the 80286 chip, 
which is not faithfully implemented by 
all AT compatibles (see the sidebar 
below by William Tropp entitled “Mode 
Switching in 80286 Processors” that 
accompanies this article). Microsoft has 
a similar dilemma with OS/2, but has 
elected to make each hardware vendor 
responsible for providing a customized 
version of MS-OS/2 that works with its 
own hardware. 


Machines modified for OS/2 com¬ 
patibility are likely to be Merge 286 
compatible. For example, early Compaq 
machines could not run Merge 286 
until Compaq provided updated hard¬ 
ware in the keyboard controller to aid 
mode switching; the machines now run 
both Merge 286 and OS/2. Zenith is 
also modifying its older AT com¬ 
patibles. The IBM PS/2 Models 50 and 
60 and the new Chips and Technolo¬ 
gies AT chip sets have included fea¬ 
tures for rapid mode switching. 

Merge 286 appears to run most 
software that has been developed for 
DOS 3.x without problems. Terminate- 
and-stay-resident (TSR) programs such 
as Borland’s SideKick worked well with 
Micropro WordStar and Lotus 1-2-3. 


MODE SWITCHING IN 80286 PROCESSORS 


The Intel 80286 can be operated in 
real mode or virtual protected mode. 
In real mode, it behaves as an 8086, 
but with added instructions. In virtual 
protected mode, it also performs ad¬ 
dress translation and address check¬ 
ing, which are essential for imple¬ 
menting a secure multitasking system 
and increasing the processor’s ad¬ 
dressing range from 1MB to 16MB. 
Because software for die 8086, includ¬ 
ing DOS applications, does not run in 
virtual protected mode, Merge 286 
runs UNIX in protected mode and 
switches to real mode to run DOS. 

However, a software instruction 
cannot switch the 286 from virtual 
protected address mode to real ad¬ 
dress mode. The chip’s reset line 
must be activated to reset the pro¬ 
cessor to its power-on condition. On 
the IBM PC/AT, this is accomplished 
by issuing I/O commands to the 8042 
keyboard controller or causing a 
triple-fault condition. 

The triple-fault condition is en¬ 
tered in cases of extreme software 
malfunction and should never occur 
during normal operation of the pro¬ 
cessor. In protected mode, it can be 
forced by setting to zero the limit of 
a critical protected-mode system table, 
the interrupt descriptor table (IDT), 
which contains the addresses of ex¬ 
ception and interrupt handlers. A soft¬ 
ware interrupt instruction is then exe¬ 
cuted to cause an access to the IDT 
to obtain the address of the interrupt 
handler. The IDT entry is, however, 
beyond the current addressing limit. 

This causes a general protection 
(GP) fault and the processor attempts 
to obtain the address of the GP han¬ 


dler from the IDT. But because the 
IDT limit is still zero, accessing the 
GP vector causes an error condition, 
this time raising the double-fault con¬ 
dition. (The software interrupt caused 
the first fault; inability to enter the GP 
handler caused the second.) Again, 
the IDT is accessed to obtain the ad¬ 
dress of the double-fault handler and 
that vector, too, is beyond the IDT 
limit. This causes a triple fault, indi¬ 
cated by a particular combination of 
the address and status lines. The con¬ 
dition is detected by circuitry on the 
AT system board connected to the 
chip’s reset pin, which then initiates a 
processor reset. 

The 286 begins running in the 
ROM BIOS after reset; it is necessary 
therefore to exploit the ROM BIOS to 
effect transfer to the DOS Merge 
code. When the UNIX scheduler at¬ 
tempts to run DOS, a stack is set up 
to mimic the extended-memory-block- 
move BIOS call (BIOS interrupt 15, 
function 87H.) The call moves data to 
or from extended memory by enter¬ 
ing protected mode, performing the 
transfer, and returning to real mode 
by placing a special code in CMOS 
memory and resetting the processor. 

Once reset, the processor exe¬ 
cutes in the ROM BIOS in real mode. 
The BIOS code checks the shutdown 
byte in the CMOS and determines 
that it is a return from an extended- 
memory-block-move BIOS call. It 
pops the stack and continues execu¬ 
tion at the point where the BIOS call 
was first invoked. In DOS Merge, the 
stack is faked to return to the Merge 
switch code, and returns control to 
the DOS program. 


In addition to performing the 
protected-to-real mode switch prop¬ 
erly, a compatible ROM BIOS also 
must ensure that all BIOS data areas 
are properly set. Another area of 
compatibility, independent of the 
ROM BIOS, is the ability of the key¬ 
board controller to quickly toggle a 
signal line that controls the action of 
a bus address line. 

The 286 permits addressing 
above 1MB in real mode by loading 
0FFFFH into a selector and using an 
address offset that is greater than 
0FH. To ensure compatibility with ex¬ 
isting 8086 computers, IBM added cir¬ 
cuitry that causes the A20 address line 
on the AT bus to be held to zero or 
follow the A20 line that is generated 
by the chip. 

In real-mode operation, the A20 
bus line is disabled (tied to zero). 

Any attempt to address beyond 1MB 
wraps around to low memory, as 
does an 8086. In virtual protected 
mode, all address lines must be used 
and wraparound is undesirable. A 
sequence of I/O instructions to the 
keyboard controller enables the A20 
line to allow access to memory above 
1MB. Because the ROM BIOS code 
disables the A20 line when Merge 
switches to real mode, it must be 
reenabled when switching back to 
protected mode to run UNIX. 

Some keyboard controllers do 
not toggle the A20 line quickly, caus¬ 
ing UNIX to fail upon returning to 
protected mode. Several compatible 
manufacturers have taken steps to 
rectify this problem with a keyboard 
controller update kit. 

—William Tropp 
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SideKick also worked with earlier ver¬ 
sions of XyQuest’s XyWrite III, which 
are notoriously difficult to mate with 
TSRs. Even programs that take direct 
control of DMA channels appear to 
work, including Fifth Generation Sys¬ 
tem’s Fastback and the device driver 
for the Iomega Bernoulli box, which 
uses a DMA channel. 

Areas of incompatibility include 
communications programs and timing- 
dependent games. Microsoft Windows 
1.03 runs under Merge; this is notable 
since it does not run under OS/2’s 
DOS compatibility environment. DOS 
applications that do their own mode 
switching, such as IBM’s VDISK driver, 
any DOS extender, and Oracle Corpo¬ 
ration’s oracle, cannot be used. 

Copy-protected programs run suc¬ 
cessfully, including those requiring a 
key disk in the diskette drive. Programs 
that directly manipulate the DOS file 
allocation table (FAT) must be installed 
to use the DOS partition (drive E:) 
rather than the shared UNIX/DOS parti¬ 
tion (C: and D.). 

Importantly, the integration be¬ 
tween UNIX and DOS seems solid and 
reliable. For example, users can hot¬ 
key out of DOS in the middle of writ¬ 
ing a long file to the hard disk, and 
disk activity ceases. They can then exe¬ 
cute any UNIX processes, including 
those writing to hard disk. When they 
hot-key back to DOS, the disk write 
continues without losing a byte. 

If, while in UNIX, users kill the 
DOS process with doskill, or execute a 
system shutdown, the write is canceled. 
Two scenarios can occur, depending 
upon whether the write was to the 
DOS partition or the UNIX partition. In 
the DOS partition, the directory shows 
a file of zero bytes. In the UNIX parti¬ 
tion, it shows a file of however many 
bytes were written to disk before the 
process was suspended; this partial file 
is accessible. The reason this happens 
is that in the DOS partition, the direc¬ 
tory entry is updated at the “close” 
operation, which never occurs if doskill 
is used. On the UNIX file system, a 
UNIX close occurs automatically even if 
the DOS process is killed. 

The Merge 286 manual lists several 
software restrictions. It states that DOS 
applications must not: 

• Act in ways that might crash DOS; for 
example, by turning off interrupts 
and halting or looping. 

• Write to memory that it is not as¬ 
signed. A program does not violate 
this restriction if it remains within 
memory limits specified by either 
DOS or BIOS data. 


• Access the hard-disk registers directly. 
They must not access or affect chan¬ 
nels of the DMA controller or DMA 
page registers that are associated with 
the hard-disk controller. A program 
that uses DOS or the BIOS does not 
violate this restriction. 

• Change the mode of the interrupt 
controller, but they can change the 
interrupt controller vector base and 
the mask register, and perform spe¬ 
cific and nonspecific end-of-interrupt 
(EOI). They cannot, however, rotate 
interrupt priorities or change the in- 

lVIerge 386 solves the 
Merge 286 limitations of 
running only one DOS task 
at a time and debilitating 
crashes of the system. 


terrupt mode and should not mask or 
unmask interrupts for devices they 
are not using. 

• Use the realtime clock, however, they 
can make use of the normal timer 
clock on interrupt 0. 

• Write to the calendar clock. 

• Attempt to enter 80286 protected 
mode or use special 80286 instruc¬ 
tions that are designed to support 
protected mode. 

• Return from a hardware interrupt 
routine on a different stack than the 
one on which they entered. This is 
done by some programs that attempt 
multitasking within themselves. 

The DOS application cannot use inter¬ 
rupts 13 (ROM BIOS diskette services), 
23 (absolute disk read), or 26 (absolute 
disk write) for accessing the shared 
DOS/UNEX file system, but it can use 
them to access the DOS partition. 

Some DOS programs disable inter¬ 
rupts for fractions of a second. This can 
disrupt time-sensitive UNIX functions, 
such as serial input. For example, if 
uucp is running at 1200 baud and re¬ 
ceiving a file over COM1, then the 
UNIX serial driver gets one interrupt 
every 8 milliseconds. If a DOS program 
is running and disables interrupts for 
longer than that time, characters can be 
lost, and uucp, notified of errors, must 
retry the packet. This degrades uucp 
performance and might cause it to 
abandon transfer. 

The additional processing per¬ 
formed by Merge 286 adds approxi¬ 


mately 100 microseconds to the deliv¬ 
ery of hardware interrupts if the pro¬ 
cessor is in real mode at the time of 
interrupt. This lengthens effective time 
of all interrupt routines and can affect 
some time-critical devices. If the pro¬ 
cessor is in protected mode at inter¬ 
rupt, the delay is longer; its length is 
not affected by the number of tasks 
that are running. 

The most common manifestation 
of this problem in Merge 286 is with 
serial communications in a DOS task. 
Using high-speed serial communica¬ 
tions (modems or terminals) in DOS 
with multiple UNIX processes running 
might cause the DOS task to lose char¬ 
acters as the UNIX load increases. This 
can be circumvented to some extent by 
increasing the priority of the DOS task 
with the nice command. 

Caution should be exercised when 
using DOS utilities that might make 
significant changes to the UNIX file sys¬ 
tem. For example, DOS BACKUP and 
RESTORE should not be used, because 
the files involved will be restored with¬ 
out correct permissions, ownership, or 
group, and files that originally had ille¬ 
gal DOS names will be restored with 
Merge-mapped names. UNIX has equiv¬ 
alent programs for archiving files that 
understand the structure of the UNIX 
file system. 

Merge 286 has two major limita¬ 
tions that also apply to OS/2, but that 
Merge 386 solves: it runs only one 
DOS task at a time and a crash can 
bring down the entire native operating 
system. In Merge 286, the standard 
Ctrl-Alt-Del combination often kills the 
DOS task and returns users to UNIX 
without crashing, so they can reboot 
DOS instantly within UNIX. 

If UNIX crashes, recovery with 
System V/AT’s hardened file system is 
transparent. All necessary software and 
responses automatically run when users 
reboot so that only data that were not 
written to disk are lost. 

Speed. Table 1 shows the results of 
tests comparing the performance of a 
system running UNIX with Merge 286 
against the same system running only 
DOS. The Eratosthenes Sieve bench¬ 
mark was used to determine the rela¬ 
tive performance degradation of a task 
that was mostly CPU-bound. A decrease 
in runtime speed of about 13 percent 
was observed. 

Accurate and repeatable mea¬ 
surements of disk-intensive applications 
were much more difficult to obtain 
because UNIX uses disk I/O optimizat¬ 
ions. One optimization—caching— 
significantly reduced the time needed 
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TABLE 1: Merge 286 Performance Tests 



DOS 

MERGE 286 

DOS PARTITION 

MERGE 286 

UNIX FILE SYSTEM 

Sieve (100 iterations) 

27 

33 

33 

Norton Disktest (reads a 

360KB diskette) 

91 

92 

N/A 

Read a 200KB text file from 
hard disk using XyWrite III+ 

3 

9 

14 

Save 200KB text file to hard 
disk using XyWrite III+ 

N/A = Not applicable. 

All times are in seconds. 

15 

36 

16 

Tests were performed on an NCR PC 8 (8-MHz 80286) with 4MB of extended memory and a 

20MB, 40-ms hard disk. 

Tide Sieve benchmark for DOS was compiled with the DeSmet C compiler, version 23. 


CPU-bound programs such as the Eratosthenes Sieve are degraded by about 15 
percent under Merge with no active background (UNIX) processes. Low-level I/O 
is not greatly affected, as shown by the Norton Disktest result. But DOS file I/O is 
noticeably slower. Buffering and write-behind help mitigate the performance deg¬ 
radation when the UNIX file system is used, as shown by the XyWrite results. 


to perform the test after the first run. 
The times shown in table 1 were per¬ 
formed after a system boot to ensure 
the cache did not affect timings. In this 
respect, the times shown here are 
worst-case; during typical use, the 
cache will improve disk I/O. 

A second optimization, called 
write-behind, is less common in the 
DOS environment. To improve perfor¬ 
mance for disk-write requests, UNIX 
copies data from the program-supplied 
buffer into a system buffer and returns 
a success code to the program, which 
then can continue. Barring a cata¬ 
strophic failure of the disk or system 
power loss, the data are later written to 
the disk. The effect of write-behind 
optimization is shown in the XyWrite 
file save test. Even after XyWrite re¬ 
turned from writing the file, disk activ¬ 
ity continued for a few seconds. During 
that time, it was still possible to type 
and issue other commands, but re¬ 
sponse was slightly slower. 

Clearly, increased DOS perfor¬ 
mance is not a reason to use Merge 
286. Considering the power provided 
by Merge, the performance compared 
to DOS by itself is respectable. UNIX 
disk optimizations also help to mitigate 
the effect of passing through the many 
layers of software to reach the disk. 

BEHIND THE SCENES 

A look behind the scenes at the opera¬ 
tion of Merge 286 with UNIX provides 
insight into the difficulties of integrat¬ 
ing two divergent operating systems. 
When Merge 286 is installed, the kernel 
is modified so that UNIX starts from 
high memory (extended memory) and 
moves downward as necessary. DOS 


and unmodified UNIX do the reverse. 
Using memory from the top down in 
this way is designed to reserve base 
memory for DOS. 

After power-on, the UNIX system 
boots as standard UNIX would, except 
that the Merge kernel immediately 
relocates to high memory, leaving low 
memory free for DOS. A memory map 
for UNIX with Merge is shown in fig¬ 
ure 1. DOS can access under Merge 
286 all physical memory below 640KB. 
If no DOS process is running, UNIX 
can occupy the memory that DOS 
would have used. 

When a DOS task is invoked, 

Merge 286 relocates UNIX tasks that are 
running in the DOS space and the 
DOS image created during Merge in¬ 
stallation is loaded into low memory. 
Initialization parameters are placed into 
shared memory, then the processor 
switches to real mode and performs 
DOS initialization. Next, the command 
processor (COMMAND.COM) is called 
to either execute a single command or 
provide a command-line prompt for 
interactive use. 

DOS applications normally do not 
attempt to write outside the range of 
memory given to them. Because UNIX 
writes from the top down and DOS 
from the bottom up, if a DOS applica¬ 
tion writes beyond its memory, the 
chances are slim that it will corrupt 
UNIX. For UNIX to write in the lower 
area, which is generally reserved for 
DOS, the system would have to be 
heavily loaded or have only a small 
amount of physical memory. If a DOS 
application does write outside its allot¬ 
ted memory, this memory-allocation 
scheme makes finding the problem dif¬ 


ficult because it will crash the system 
intermittently, and only when the sys¬ 
tem is heavily loaded. 

The bridge and server. Two software 
drivers, the bridge and server, are at 
the heart of Merge. They perform for 
DOS both file I/O and remote UNIX 
program execution. Figure 2 shows 
how the bridge and server integrate 
the DOS and UNIX environments. The 
bridge intercepts DOS file I/O at a high 
level (interrupt 21H), and creates trans¬ 
actions that are passed to the server 
running under UNIX. The server per¬ 
forms I/O on the integrated DOS/UNIX 
file system. Transaction information is 
passed through shared memory. A DOS 
device driver, ULINK.SYS, has a transac¬ 
tion buffer accessible to the server. 

When the bridge wants to send a 
transaction to the server, it formats a 
transaction packet containing control 
information and data and stores it in 
the transaction buffer in ULINK.SYS. 
Merge code then reenters protected 
mode and wakes up the server, which 
determines from the transaction buffer 
that there is work to do; it then per¬ 
forms the transaction, and reschedules 
the DOS task. 

The server also contains a mecha¬ 
nism to handle file name differences in 
the integrated DOS/UNIX file system so 
that DOS has access to all files in the 
UNIX file system even if the file does 
not have a valid DOS file name. The 
server maps UNIX file names that do 
not fit the DOS file-naming scheme 
into names accessible to DOS applica¬ 
tions. For example, the file called 
UNIX_File_Name might be accessible 
to DOS as UNI’BQQ.NAM. (BQQ is a 
unique code based on the UNIX i-node 
number of the actual file.) 

The server allows DOS applica¬ 
tions to open files through either file 
handles or old-style file control blocks 
(FCBs). UNIX generally permits only 20 
open files per process, but the server 
implements a cache that circumvents 
this restriction. When new file descript¬ 
ors are needed, open files are 
“swapped out,” then restored to their 
prior state when next accessed by the 
DOS application. The server also maps 
backslashes to forward slashes in path 
names, enforces UNIX file permissions, 
and maps UNIX error codes to the ap¬ 
propriate DOS error codes. 

Merge 286 uses two hardware de¬ 
vices exclusively controlled by UNIX: 
the system clock and the hard disk. 
Devices including COM1, COM2, paral¬ 
lel ports, and diskette drives, can be 
controlled by either system. Merge 286 
automatically allows shared devices to 
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I-1 

I Fourth Annual Novell Developers I 

I Conference Application I 

I February 17,18,19 Salt Lake City, Utah I 

| Please fill me in on the Fourth Annual Novell Developers Conference 

and the Novell Developers Program. 

Name_ 

Title_ 

Company_ 


L 



Address 


Zip_ 

Attendance is limited, so 
Corporate Communications 
Novell, Inc. 

Box 5900 

122 East 1700 South 
Provo, Utah 84601 


State 


Fill in this application, and we’ll fill you in 
on what’s new for Novell applications. 


While you’re developing applications to 
run on Novell networks, we’re developing new 
directions for those networks. You could spend a 
lot of time just keeping yourself up-to-date. Or 
you could spend three days at the Fourth Annual 
Novell Developers Conference and get up-to- 
the-minute information on future Novell 
technology. 

At the conference, you’ll hear first-hand 
about Novell’s plans for product advances and 
enhancements. We’ll reveal the most promising 
directions for multiuser applications. And you’ll 
have the chance to share ideas and solutions with 
other Novell developers. Seminars will address a 
wide range of topics, including: 

• Universal NetWare® • System Fault Tolerant 

Architecture update Technology update 

• Open Protocol Technology • Network management 

Architecture and diagnostics 

• OPT implementations • OS/2 

• Value Added Processes • NetWare 386 


• SQL • HLLAPI & PCOXAPI 

• Message Handling • Wide Area Communication 

Service (MHS) APIs 

• LU6.2 • TCP/IP 


Send in your application today and learn 
what’s coming from Novell tomorrow. But hurry, 
attendance is limited. Return your application 
to Corporate Communications, Novell, Inc., Box 
5900,122 East 1700 South, Provo, Utah 84601. 
Or for more information, contact Corporate 
Communications by phone (801) 379-7808 or 


FAX 801-375-0735. 



For network solutions, 
you should be seeing red. 
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THE DOS-UNK UNION 



Merge uses low memory to create a DOS environment. If a DOS environment of 
less than 640KB is requested, UNIX can use the remainder of 640KB. Device driv¬ 
ers in low memory intercept calls, translate them into requests to the UNIX ker¬ 
nel, and switch to protected mode. Without Merge, all memory is available to UNIX. 


be controlled by DOS unless UNIX is 
using them. The only device controlled 
exclusively by DOS is the DOS timer. 

The UNIX clock interrupt causes 
the UNIX scheduler to run, which con¬ 
trols UNIX time slicing. To the UNIX 
scheduler, the DOS process is just an¬ 
other time-sliced process. The bridge, 
server, DOS, and DOS application are 
viewed by UNIX as one of its pro¬ 
cesses, and have the same permissions 
as the user running that process. 
Switching between DOS and UNIX. As it 
processes requests from both UNIX 
and DOS, Merge 286 must switch be¬ 
tween the protected mode used by 
UNIX and the real mode of DOS. One 
reason Merge switches between pro¬ 
cessor modes is to deliver an interrupt 
or return from an interrupt. Each de¬ 
vice, such as clock, serial interrupt, 
printer interrupt, diskette, or hard disk, 
is assigned to either UNIX or DOS. 

When one device interrupts, the code 
catching the interrupt determines what 
operating system the device is assigned 
to and delivers the message to the ap¬ 
propriate systems interrupt routine. 

If the hard-disk interrupt occurs 
while a user is in DOS (the hard-disk 
interrupt is always under UNIX con¬ 
trol), Merge code catches the interrupt, 
switches to protected mode, and deliv¬ 
ers the interrupt to the UNIX disk 
driver. If the user is already in pro¬ 
tected mode and the hard-disk inter¬ 
rupt occurs, Merge code delivers the 
interrupt directly to the UNIX disk- 
interrupt routine. If it is in protected 
mode when the DOS timer interrupt 
occurs, Merge code switches to real 
mode and delivers the interrupt to the 
DOS side. When interrupt processing is 
complete, Merge returns to the pro¬ 
cessor mode in effect at the time the 
interrupt occurred. 

This device-handling approach is 
different from OS/2, where device driv¬ 
ers must be written so that they can be 
run in both protected and real mode. 

In real mode, the OS/2 kernel passes 
paragraph addresses in the segment 
registers to the driver; in protected 
mode, segment selectors are passed. 

The primary advantage of the OS/2 
approach over the Merge approach is 
that fewer mode switches are required; 
performance should be better in OS/2, 
especially for frequent-interrupt devices 
such as serial ports. 

Besides managing interrupts, 

Merge switches modes to allow execut¬ 
ing DOS to perform disk operations 
such as reading a file on the UNIX- 
controlled file system. For example, if a 
user wants to open a file on drive C: 


(the UNIX file system), the bridge in¬ 
tercepts the call, examines it, identifies 
it as an open call for drive C:, and 
passes the open request to the server 
(see figure 2). The server makes the 
UNIX open system call to the UNIX 
kernel, the kernel returns a file de¬ 
scriptor, and the information is sent 
through the server and bridge to the 
DOS application. 

To read the file, the application 
does a read system call using the file 
descriptor, information such as number 
of bytes to read, and an address to lo¬ 
cate the bytes. The bridge intercepts 
the system call, recognizes the descrip¬ 
tor as one of its own, and passes the 
read request to the server, which per¬ 
forms the UNIX read system call and 
passes the data back to the application. 

When writing to the DOS partition 
only, the bridge passes the write re¬ 
quest to DOS, which passes a sector- 
level write request to a DOS device 
driver. The driver requests that the 
server perform sector-level reads and 
writes to a UNIX special file that repre¬ 
sents the DOS partition. Thus, UNIX 
retains total control of the fixed disk 


I/O, reducing chances of a DOS pro¬ 
gram accidentally writing to the wrong 
part of a disk. 

Switching screens. The action of press¬ 
ing Ctrl-SysRq to switch between active 
DOS and UNIX windows generates an 
interrupt. When changing from DOS to 
UNIX, Merge 286 switches to protected 
mode, saves the current DOS screen 
buffer contents, and restores the UNIX 
display buffer contents, including the 
appropriate video mode. Switching 
from UNIX to DOS, the video mode is 
retrieved from the BIOS; this informa¬ 
tion might be incorrect if the DOS ap¬ 
plication has directly changed the video 
mode by direct hardware access. A 
switchmode function is provided so the 
user can manually set the correct video 
mode when this problem occurs. 

When running programs in the 
UNIX background and using a DOS 
program (such as a text editor) in the 
DOS window, console I/O slows sub¬ 
stantially. This behavior is typical of 
DOS programs that chew up a lot of 
CPU resources by polling the keyboard. 
It is a situation that can be mitigated 
somewhat by giving DOS a higher 
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VIRTUALLY A CLASSIC 

The only software link for all IBM® environments 


Problems with information transfer can 
lead to monumental errors. Tempus-Link® 
provides the solution by turning your 
mainframe into an extension of your personal 
computer. Transparently. 

Tempus-Link offers you the complete set 
of file conversion and access method utilities 
required to manage a virtual disk environment. 
A technology we pioneered and the most 
widely used in the world today. 

Tempus-Link guarantees control of your 
mainframe data. In addition to existing 
mainframe security, it provides up to four levels 
of password protection for virtual disk libraries. 

Tempus-Link and Virtual Disk. A Micro 
Tempus innovation and an industry standard in 
easy-access information management. 

Call us today for the virtual classic. 


\s4m 

• 

Call toll free at 1-800-361-4983 
IntheU.S. (215)638-3711 
In Canada (514)397-9512 

M ICROTEMPUS 

Tempus-Link is a registered trademark of Micro Tempus Inc. 
IBM, PC are registered trademarks of International 
Business Machines Corporation. 
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THE DOS-UNK UNION 



When a DOS application makes a call to DOS through interrupt 21H, it is inter¬ 
cepted by the bridge. If the call requires action by UNIX (such as access to a 
UNIX file), the bridge creates a request packet and sends it to the protected- 
mode server. The server performs the request and returns a response packet. 


scheduling priority with the nice com¬ 
mand, but ultimately it needs to be 
corrected by Microport or Locus in a 
later release of the product. 

Files and protection levels. The protec¬ 
tion levels used by UNIX are catego¬ 
rized as owner , group , and world. 
Owners are creators of a file or direc¬ 
tory; groups are ad hoc entities formed 
and administered by system administra¬ 
tors, so members can freely access 
each other’s code; and world consists 
of any other users on the system. 

Within each protection level are layers 
of privilege: read, write, and execute. 
Each file is given a protection mode 
specifying the privileges granted to 
each protection level. 

DOS files in the UNIX partition 
can be assigned different protection 
levels; this is not true for those in the 
DOS partition, except for the rudimen¬ 
tary protection available under DOS, 
such as read only, which can be set in 
the DOS partition under Merge 286 as 
it is under a standard DOS system. The 
system administrator can extend or re¬ 
strict permissions and users can extend 
or restrict permissions for their own 
directories and files. 

If a DOS partition is on the hard 
disk, Merge 286 accesses it as drive E:. 
The partition is designed for public use 
although it can be limited to specific 
users. Because it is actually mapped 
into the UNIX file system as a special 
file called /dev/dsk/dos, it can be as¬ 
signed to a specific user or group, or 
can be made read-only. 


COMPETITIVE PRICING 

The price of UNIX with Merge 286 is 
one of its most attractive features. UNIX 
System V/AT is sold in three parts: the 
runtime system costs $199 and comes 
with a two-user (two-person) license; 
text preparation costs $199; and soft¬ 
ware development, $249. A $100 dis¬ 
count for all three parts purchased to¬ 
gether amounts to $549 for the total 
UNIX product. An unlimited user li¬ 
cense is an additional $249. Merge 286 
costs $149 from Microport. 

The runtime system provides the 
operating system kernel plus many of 
the famous UNIX programs such as the 
awk programming language and some 
of the better Berkeley variants, such as 
vi (the full-screen programming edi¬ 
tor), and the C-shell. The UNIX-to-UNIX 
communications packages (uucp and 
cu) are also included. 

The latest release of the runtime 
system also features System Vision, an 
easy-to-use program that performs most 
system administration tasks by simple 
menu selections. System Vision has the 
potential to overcome one of the main 
obstacles to UNIX acceptance: it allows 
comparatively uninitiated users to per¬ 
form basic system maintenance with 
ease. System Vision enables users to 
write easy, menu-driven applications 
for UNIX and to solve system problems 
that previously required the attention 
of persons with special expertise. 

The software development system 
includes sees, make, yacc, lex, sdb 
(symbolic debugger), as well as com¬ 


pilers for C, FORTRAN 77, and RATFOR. 
Microport UNIX uses AT&T’s Common 
Object File Format (COFF) as opposed 
to the Intel Object Module Format 
(OMF) used by XENIX. No object-level 
compatibility exists between systems, 
but Microport supplies sdb, an impor¬ 
tant debugging tool. 

The text preparation system is 
UNIX’s Documenter’s Workbench Ver¬ 
sion 1, which consists of nroff and troff 
(the new version, di-trofif, producing a 
device-independent ASCII page layout 
language), the standard document for¬ 
matting macro package, the pic graph¬ 
ics language, and the mathematical 
typesetting program, eqn. 

MERGING WITH THE FUTURE 

Merge 286 will be invaluable to UNIX 
users who also need to run DOS appli¬ 
cations. It is also possible that the avail¬ 
ability of Merge 286 will spur the de¬ 
mand for UNIX from developers that 
need a better development environ¬ 
ment, but are hesitant to leave the se¬ 
curity of DOS. The complete UNIX 
package from Microport is priced at¬ 
tractively, and certainly is worth a look. 

The important choice to be made 
is one of operating systems. Without a 
crystal ball, it is difficult to predict the 
trends of the next few years, but surely 
DOS is the dominant operating system 
on PC compatibles today. Although 
OS/2 is new and unproven, it is cham¬ 
pioned by industry giants Microsoft and 
IBM (see the November 1987 cover 
suite, “Enter OS/2,” which includes arti¬ 
cles on several aspects of this new en¬ 
vironment). But there is much to be 
said for UNIX, which has been around 
for a long time, is well established, and 
has a strong base. Adding fuel to the 
fire, even Microsoft and IBM actively 
sell versions of UNIX. The bottom line: 
if UNIX and DOS, in that order, are 
important to you, take a look at Merge 
286; if not, keep looking. 1 B 

Microport Systems, Inc. 

Ten Victor Square 

Scotts Valley, CA 95066-0003 

800/722-8649; 408/438-8649 
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Locus Computing Corporation 
3330 Ocean Park Blvd. 

Suite 101 

Santa Monica, CA 90405 
213/452-2435 

CIRCLE 350 ON READER SERVICE CARD 


William Tropp is an independent computer 
consultant in New York City. Stephen Wright 
is a systems analyst for AGS Computers Inc., 
a consulting firm in Neiv fersey. 
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The monitor 
that set the standard 
now elevates it. 



MultiSync Plus 

For superior business 
graphics, desktop publishing 
and CAD/CAM. 


MultiSync^ the monitor that invented the multiscanning catego¬ 


ry, categorically elevates it. With a new monitor that has so many 

incredible plusses, that’s just what we named it: MultiSync Plus. 

It offers three times the resolution of EGA: 960 x 720. And has 
a 15" diagonal flattened screen, which is 20% larger than a typical 

12" display. MultiSync Plus works with boards for old and new 

systems from PC/XT/AT (and their 100% compatibles) to IBM 

PS/2 and Apple Mac II. 

The reason being, it automatically adjusts its scanning frequen¬ 

cy to whatever board you use. From EGA to PGC and beyond. 
Speaking of beyond, with the new MVA 1024 graphics board from 

NEC, youTl be able to take the Plus to an even higher standard. 

Making MultiSync Plus perfect for everything from business 

graphics to desktop publishing and CAD/CAM. For literature or a 

IBM. PC. XT. AT and PS/2 are registered trademarks ol the International Business Machines Corporation. 

dealer call 1-800-447-4700. For technical details call NEC Home 

Apple and Mac II are registered trademarks ol Apple Computer. Inc. 

Electronics (USA) Inc. 1-800-NEC-SOFT. 

NEC is a registered trademark ol NEC Corporation. 
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HAYES ANN 

TECHNOLOGICAL 
MODEMS THAT IM 


It’s long been thought that even the best of technology eventually 
becomes obsolete. A notion that we at Hayes could never really understand. 
And certainly never accept. So in defiance of it. we created the V-series 
Smartmodem 9600™and V-series Smartmodem 2400.™ Modems that actually 
get better as they get older. Because they not only incorporate the most intel¬ 
ligent features found in modems today they also possess the capability to 
provide a long-term growth path into the communications environments of 
tomorrow. 

V-SERIES SMARTMODEM 9600 

This is the fastest modem we’ve ever made. It can send and receive data 
at 9600 bps and with adaptive data compression achieve an effective 
throughput of up to 19.200 bps. Point-to-point error control, forward error 
correction and data flow control ensure that data gets there accurately. 

The V-series Smartmodem 9600 also comes with automatic feature 
negotiation, a self-operating capability that analyzes all options for modem 
link and then selects the optimum feature set with any Hayes modem for the 
most efficient transmission at the highest shared speed. 

Synchronous and asynchronous communications modes as well as 
simulated full-duplex employing advanced CCITT V32 
trellis code modulation and fast turnaround 
ping-pong technology are also part of the 
package. Plus you’ll get the capability to link 
up with a range of networks, including SNA.^ 

And soon V-series technology will offer an 
X.25 PAD option to further accommodate net¬ 
work environments of today And the future. 


_ V-series 

Smartmodem 9600 

0 Hayes 


HS AA 




Hayes Microcomputer Products. Inc.. P.O. Box 105203. Atlanta. GA 30348. 




OUNCES A 
CONTRADICTION: 
PROVE WITH AGE 

V-SERIES SMARTMODEM 2400 

With adaptive data compression this modem can achieve an effective 
throughput of up to 4800 bps. Of course, it too offers point-to-point error 
control, forward error correction, data flow control, automatic feature negotia¬ 
tion and synchronous as well as asynchronous communications modes. And 
like the V-series Smartmodem 9600, it can link up with a wide range of net¬ 
works, such as SNA, and be enhanced with an X.25 PAD option. 

V-series modems come in stand-alone versions and internal versions 
(V-series Smartmodem 9600B™and V-series Smartmodem 2400B™). Internal 
versions are bundled with our powerful new Smartcom III T 'communications 
software. 

And as yet another rebuttal to the argument for obsolescence, we 
developed the V-series Modem Enhancer.™ A separate stand-alone device that 
will upgrade current Smartmodem 1200™ and Smartmodem 2400™ external 
modems to the new standards set by the V-series products. 

A closer look at the V-series product line will reveal to you a revolu¬ 
tionary technology designed to be the beneficiary of time, not its victim. 

So contact your Hayes Advanced System Dealer or call 
800 - 635-1225 for the one nearest you. 



© 1987 Hayes Microcomputer Products. Inc. 
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As local area networks start to proliferate 
within the corporate environment, 
so do the demands for security. 


ART KRUMREY 


M any corporate microcomputer 
managers are uncomfortable 
about installing a local area net¬ 
work (LAN) in offices that require rig¬ 
orous security. The sight of the net¬ 
work plug on the back of the PC 
hooked to a common cable and the 
mere mention of the words “data shar¬ 
ing” are enough to scare some depart¬ 
ment heads into keeping their PCs off a 
network. Are these concerns justified 
and reasonable? 

A LAN populated with high-speed 
AT compatibles and the newest 80386 
machines certainly has the raw horse¬ 
power to match a minicomputer or a 
mainframe. Further, a number of good 
PC network applications are available. 
That leaves security, not hardware or 
software, as the major obstacle to LANs 
for many organizations. 

The innovations that have in¬ 
creased the ways PCs can share data 
have, in fact, increased the number of 
security issues. Gateways and bridges 
do wonders in providing wider access 


to resources, but also multiply the risks 
and increase the need for vigilance. 

Security can be compromised, in¬ 
tentionally or accidentally, by internal 
personnel—employees, contractors, or 
even the LAN manager. Outside com¬ 
petitors, market analysts, and hackers 
also can gain access to the network by 
using either a workstation on the LAN 
or a modem, in the event that the LAN 
has dial-in connections. 

Many of the security problems and 
solutions in the LAN environment par¬ 
allel those in the minicomputer and 
mainframe world. The LAN adds to 
thes£ some unique problems of its 
own. The most formidable challenge is 
in the way LANs distribute information. 
Clever intruders can monitor the high 
volume of information as it travels over 
cable between workstations and to net¬ 
work servers. In addition, LAN servers 
are often placed unattended in open 
office settings. Information also can be 
removed easily from unsupervised 
printers and diskette drives. Mainframes 
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LAN SECURITY 



The distributed nature of a LAN means that information can be obtained at many points in the network. The LAN can be ac¬ 
cessed through workstations and, on some networks, the server itself. Bridges and gateways also pose a security threat on 
both sides of the connection and require careful scrutiny. Access to the LAN cable is another risk. Sophisticated eavesdroppers 
can use LAN analyzers or special electromagnetic receivers to tap the signal that is being passed on the cable. 


and minicomputers, on the other hand, 
can be kept in locked rooms and at¬ 
tended by operators. 

For maximum performance in a 
LAN, functions are distributed between 
the workstation and the server, but se¬ 
curity may dictate a different division of 
labor. For example, security checks at 
the workstation, especially under DOS, 
can easily be defeated by patching the 
security checking code. 

Improving LAN security and reduc¬ 
ing exposure entail costs that must be 
weighed against the risks. Just how val¬ 
uable is the information and what is 
the likelihood of an attempted breach? 
Does the information have competitive 
value? Would its disclosure trigger legal 
action or violate personal privacy? Ob¬ 
viously, the more attractive that the in¬ 
formation is to an intruder and the 
greater the cost of a breach, the more 
justification there is for the security 
expenditures. 

PHYSICAL RISKS 

Some physical points of vulnerability 
are shown in figure 1. Sophisticated 
software and hardware security mea¬ 
sures do not eliminate the need for 


good physical security at the servers, 
the workstations, and the cable. 

Security on the server is particu¬ 
larly critical if the server runs DOS and 
its files are stored in standard DOS for¬ 
mat. An intruder could access files by 
booting standard DOS without even 
needing file-server software. This par¬ 
ticular exposure is exhibited by the 
IBM PC Network program. 

For any LAN operating system, the 
best policy is to lock the server in a 
room with limited access. Where this is 
impossible, the PS/2 Models 50, 60, and 
80 offer a solution—a serve,r passivord 
that allows the machine to be booted, 
but prevents use of the keyboard until 
the password is typed in. 

Workstations are also at risk if they 
are left unattended. To protect against 
users leaving logged-in workstations, a 
secure network would require revalida¬ 
tion of a connection after a period of 
inactivity. Ideally, users should log off 
the network or lock up the PC when¬ 
ever they leave it. In most networks, 
this requires a significant amount of 
effort to log back onto the network and 
restore the printer and the drive map¬ 
pings previously set. 


There are less cumbersome (and 
more enforceable) solutions: the PS/2 
Models 50, 60, and 80 have a program 
named KP.COM on the reference dis¬ 
kette that can be used to disable the 
keyboard while the user is away from 
the computer. In this way, the user can 
remain logged in to any servers or 
hosts without threatening security. The 
risk of physical security breaches also 
can be reduced by giving two user IDs 
to system managers: one low-privilege 
ID for routine daily work and an om¬ 
nipotent ID for broad access. 

Printers connected to the LAN also 
can be a security threat. Sensitive infor¬ 
mation should not be printed on unat¬ 
tended printers where it might be seen 
(or even taken for copying) by any 
unauthorized personnel. 

Access to the LAN cable is another 
physical risk. Snooping devices for 
IBM-Token Ring and Ethernet-type net¬ 
works are now available, although at 
five-digit prices (see “Analyzing Net¬ 
work Traffic,” J. Scott Haugdahl, Octo¬ 
ber 1987, p. 48). This risk can be sig¬ 
nificantly reduced by the use of fiber¬ 
optic media, which increases hardware, 
media, and installation costs and makes 
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network additions and cabling changes 
more difficult. Reducing access to the 
actual wire is a less expensive, but 
imperfect, solution. 

In addition, all electronic devices 
emit electromagnetic signals produced 
by electricity. Sensitive snooping de¬ 
vices can pick up these signals from a 
workstation, whether or not it is on a 
LAN, and intercept the data flow. 

If the workstation is shielded, usu¬ 
ally with lead, electrical emissions can 
be reduced to an undetectable level. 

The 10-year-old federal Tempest stan¬ 
dard specifies the emission level ac¬ 
ceptable for secure applications. 

Manufacturers such as IBM, Digital 
Equipment Corporation, and Wang have 
been offering Tempest-certified equip¬ 
ment for several years. Such certifica¬ 
tion can double a product’s cost, and 
the certification process can take up to 
three months. Government agencies 
are the largest buyers of Tempest-certi¬ 
fied products. However, interest in the 
private sector has risen as concerns 
grow about data security, particularly 
with regard to competitive data. 

The Tempest standard also can be 
applied to LANs; it requires wire 
shielding to reduce spurious emissions. 
Because this is expensive, encryption of 
data transmitted on a network cable 
might be more practical. 

File encryption with decryption at 
the user workstation adds security to 
both the file server and the transmis¬ 
sion medium. The decryption key can 
be a string of characters known only to 
the user. The data are secure from 
other stations, illegal taps, and intercep¬ 
tion of spurious electromagnetic radia¬ 
tion. However, encryption is not a pan¬ 
acea; it adds overhead, especially be¬ 
cause it is often handled in the soft¬ 
ware. Data can still be lost if the en¬ 
cryption key is forgotten or the data 
file is maliciously or accidentally de¬ 
leted. Because the encryption must be 
reversed at the workstation, it does not 
eliminate the need that exists for Tem¬ 
pest workstations. 

IDEAL SECURITY 

The security features of the operating 
system are crucial to overall network 
security. The attributes of the ideal net¬ 
work security system described here 
are not patterned after any existing net¬ 
work, although they do borrow heavily 
from minicomputer and mainframe 
operating systems. 

Giving the password. Access to a LAN 
should require the user to type a per¬ 
sonal identification and password. This 
log-on, or user, ID is commonly based 


on the user’s name. Some networks 
name machines or nodes instead of 
users, assuming that the same people 
use the same workstations every day. 
However, this is seldom the case; no 
matter how large the office, workstat¬ 
ions are occasionally shared. 

The user ID literally is the key to 
network access. Every password should 
have a minimum of six or seven char¬ 
acters. One- or two-letter passwords 
can be guessed easily by trial and 
error. Brute-force guessing can be 
made more difficult by distinguishing 
between uppercase and lowercase, by 
using special characters, and by sus¬ 
pending the ID after a certain number 
of incorrect passwords have been tried. 
The count of bad passwords should 
reset itself periodically, so that the 

Sensitive snooping devices 
can pick up signals from a 
workstation, whether or not 
it is connected to a LAN, 
and intercept the data flow. 


cumulative effect of normal typos does 
not suspend an ID. 

The password-encoding scheme 
should work only one-way; the LAN 
manager or anyone else should be al¬ 
lowed only to change a password, not 
look it up. When the manager changes 
an ID, the ID’s owner should be re¬ 
quired to change the password when 
next signing on the LAN. An audit trail 
should keep track of the ID of the user 
who actually changed the password. 

Passwords should be typed in 
every time they are needed. A network 
that allows the password to be piped 
from a batch file or log-in script ex¬ 
poses that password to disclosure. This 
danger also applies to passwords for 
mainframes and minicomputers con¬ 
nected through gateways to the LAN. 

PCs often use scripts to automate data 
retrieval from a mainframe by logging 
in and queiying programs. If the main¬ 
frame password is part of the script, 
any security provided by the mainframe 
is effectively nullified. In this case, the 
PC must provide security by controlling 
physical access or by encryption. 

Passwords also should be changed 
periodically. A software-enforced poliq^ 
for changing passwords guarantees that 
compromised passwords are valid for 


only a short period. The facility for 
changing the password should be easy 
to use. The password should not be 
echoed as it is typed. Requiring the 
user to reenter the same string of char¬ 
acters to verify the new password re¬ 
duces the number of requests that are 
made to the network manager to 
change a password because the user 
has inadvertently mistyped it. 

Passwords should be validated in 
code executed on the server. In DOS, a 
clever intruder could bypass worksta¬ 
tion validation by modifying some code 
to branch around the verification step. 

Policy should exclude names of 
spouses, pets, or children for pass¬ 
words. System-assigned random charac¬ 
ter and number sequences are best, 
but could irritate the user and require 
the manager to change more pass¬ 
words. Policy also should require 
everyone to have and use a personal 
ID and password. This should apply 
even when using another’s workstation, 
in order to trace the access and activity 
at a workstation to an individual. 

A complete security scheme 
should allow powerful IDs to be re¬ 
stricted to the actual workstations that 
belong to the ID’s owner. This protects 
against an outsider’s observing the 
owner’s keystrokes and attempting to 
use that ID at his own station. Access 
also should be selectable from a gate¬ 
way or remote modem connection so 
that only workstations actually on the 
file server’s immediate network can 
access the file server. 

Obtaining permission. A complete secu¬ 
rity system treats volumes, directories, 
and files as hierarchical entities. The 
owner of each entity can limit access to 
specific users, multiple users, prede¬ 
fined groups of users, or can grant ac¬ 
cess to all users. Each entity should 
have a complete set of pennissions, or 
security attributes, not only to control 
access but also to aid in system man¬ 
agement. For files, these permissions 
should include create, delete, open, 
read, write, and execute. For direc¬ 
tories, they should control the persons 
who can search the directories as well 
as those who are able to manage the 
subdirectories. 

User IDs also should have general 
permissions that apply across the board 
to all entities on a server. For example, 
one user may need only to read the 
files on a server. If the user’s ID is lim¬ 
ited to read-only, the network manager 
can be sure that the user will not be 
adding any files. This not only tightens 
security but also increases performance 
and the response time. 
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Permissions shouid be hierarchical 
and presume the least amount of ac¬ 
cess. For example, a volume might be 
fully open to an entire work group. 
However, if the permission assigned to 
a directory within that volume restricts 
access to one specific ID, files in the 
directory and any subdirectories are 
restricted to that permission. Con¬ 
versely, if more permissions are added 
at a lower level, these would propagate 
to the entities beneath that level. If no 
permission applies, no access is given. 

Sophisticated mainframe security 
systems such as the Cambridge System 
Group’s Access Control Facility (ACF2) 
limit access further by the day of the 
week, date, time, program name open¬ 
ing the file, and directory from which 
the program is executed. An expiration 
date can be placed on permissions. 

Time and date are useful for deny¬ 
ing access while another work-group 
or maintenance application needs ac¬ 
cess, or if access is allowed only under 
personal supervision. Control by pro¬ 
gram name ensures that only particular 
applications can access a file or direc¬ 
tory. For example, a spreadsheet direc¬ 
tory might be readable by Lotus 1-2-3, 
but not by the COPY command. An 
expiration date is useful to keep the 
database of permissions clean, particu¬ 
larly within the context of an environ¬ 
ment of transient users. 

Securing the file server. To be effective, 
a file-server security system must be 
easy to use. It can be operated through 
menus, commands, and application 
program interfaces (Aids), with all func¬ 
tions available to each means of access. 
Menus should allow the obvious opera¬ 
tions through intuition, yet contain a 
complete set of functions for the more 
experienced user. All operations also 
must be accessible from commands, so 
that batch files can automate routine 
operations. Finally, applications such as 
database managers should be able to 
perform security operations so that 
they can be integrated into the LAN; 
this requires an API. 

A facility should print and test per¬ 
missions, particularly if they depend on 
factors such as time of day, date, or 
application program name. A comment 
field in the stored permissions is useful 
for documenting the reasons for the 
granting of permissions. 

Some security systems go to great 
pains to protect user files, only to put 
printer spool files in a common loca¬ 
tion that everyone can access. Spool 
files frequently contain the images of 
confidential reports and should be 
placed in a user’s private file area or in 


a directory accessible only to the print 
server and spooler. 

SECURE MANAGEMENT 

LANs, like any shared resource in an 
organization, need some management. 
The more resources are shared, the 
more management is required. In large 
organizations, two persons often super¬ 
vise the resources: one from the work 
group and another from the support 
department. This duplication can in¬ 
crease risk exposure; a division of re¬ 
sponsibility, with appropriate restric¬ 
tions, can improve security. 

The work-group manager should 
not be able to access all files automati¬ 
cally or override access rules, but 

S ome security systems go 
to great pains to protect user 
files, only to put printer 
spool files in a common lo¬ 
cation everyone can access. 


should be allowed to add IDs and 
change passwords (if they are stored in 
a one-way encoding scheme). This 
manager should be allowed to back-up 
the entire file server but not to access 
its contents without permission. Any 
restore operation should retain the se¬ 
curity features of the original data. 

In addition, the work-group man¬ 
ager should receive an audit report of 
all extraordinary accesses and password 
changes made in the support depart¬ 
ment. Specific permissions that allow 
access to data should be maintained by 
the data owners or installed by the 
support-department manager with writ¬ 
ten authority by the owner. 

The support-department manager 
should be allowed to perform all the 
functions of the work-group manager, 
and also specify special access rules for 
emergency access when the owner is 
not available. These special rules 
should create access records that can 
be audited by the work-group manager, 
the data owner, or an internal or exter¬ 
nal auditor. The support manager 
should receive an audit report of any 
password changes made by the work¬ 
group manager, as well as a list of any 
extraordinary accesses. Although these 
restrictions limit the managers and 
make some tasks longer, they help 
create a more secure system. 


LAN managers do not need auto¬ 
matic access to all files on the file 
server. Network file servers will never 
be fully utilized until users are confi¬ 
dent that their data are secure even 
from the LAN manager. 

Mainframe security packages, such 
as ACF2, long ago rejected the pre¬ 
sumption that the system manager 
should have automatic access to every¬ 
thing. In these packages, all files that 
are accessed because of the manager’s 
privilege (rather than by explicit per¬ 
missions) are logged in a special audit 
trail. The manager must grant himself 
special permission to access a file out¬ 
side normal permissions. File owners 
or auditors can run reports showing all 
accesses by the manager. 

Even a trusted LAN manager can 
unwittingly cause damage to the net¬ 
work, particularly if a highly privileged 
account is used for routine work. A sig¬ 
nificant danger is posed by the trojan- 
hoise program, which tricks a user with 
high privilege into performing work 
for a lower-privilege account. 

Many installations invite this type 
of trickery by creating a writable direc¬ 
tory on the server that is included in 
each user’s search path. The directory 
is intended to contain utility programs 
that local users find worthwhile for 
doing their work. An unprivileged user 
could place a program in this directory 
that detects when the directory is being 
used by a high-privilege account and 
then secretly issues commands. For 
example, the program might change 
permissions on files or increase the 
privilege of the user’s account. 

Safeguards against a trojan-horse 
program start with firm control over 
the contents of program directories 
and must include a review and ap¬ 
proval process for locally written pro¬ 
grams. For security and maintenance, 
source code should be examined and 
retained by the system manager. 

Despite the best efforts to maintain 
security, occasional lapses will occur. 
Many are unintentional or accidental 
changes to security that go undetected 
because they do not affect normal LAN 
operation. Others are painfully obvious: 
failure of the system, a headline in the 
local newspaper revealing sensitive in¬ 
formation, or a lawsuit. In all of these 
cases, audit controls should determine 
who had access to the information, 
who used or changed the information, 
and when access was made. 

Audit controls can be classified as 
follows: historical , static , and dynamic . 

The historical record, or audit 
trail, details previous activity, including 
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Bend it, shape it, any way you want it 


ARCHITECTURE If the micro world were 
not so varied, QNX would not be so suc¬ 
cessful. After all, it is the operating system 
which enhances or limits the potential 
capabilities of applications. QNX owes its 
success (over 30,000 systems sold since 
1982) to the tremendous power and flexibility 
provided by its modular architecture. 

Based on message-passing, QNX is radi¬ 
cally more innovative than UNIX or OS/2. 
Written by a small team of dedicated 
designers, it provides a fully integrated 
multi-user, multi-tasking, networked oper¬ 
ating system in a lean 148K. By comparison, 
both OS/2 and UNIX, written by many hands, 
are huge and cumbersome. Both are ex¬ 
amples of a monolithic operating system 
design fashionable over 20 years ago. 

MULTI-USER OS/2 is multi-tasking but 
NOT multi-user. For OS/2, this inherent 
deficiency is a serious handicap for ter¬ 


minal and remote access. QNX is both 
multi-tasking AND multi-user, allowing up 
to 16 terminals and modems to connect to 
any computer. 

INTEGRATED NETWORKING Neither 
UNIX nor OS/2 can provide integrated 
networking. With truly distributed pro¬ 
cessing and resource sharing, QNX makes 
all resources (processors, disks, printers 
and modems anywhere on the network) 
available to any user. Systems may be 
single computers, or, by simply adding 
micros without changes to user software, 
they can grow to large transparent multi¬ 
processor environments. QNX is the main¬ 
frame you build micro by micro. 

PC’s, AT’s and PS/2’s OS/2 and UNIX 
severely restrict hardware that can be used: 
you must replace all your PC’s with AT’s. In 
contrast, QNX runs superbly on PC’s and 
literally soars on AT’s and PS/2’s. You can 


run your unmodified QNX applications on 
any mix of machines, either standalone or 
in a QNX local area network, in real mode 
on PC’s or in protected mode on AT’s. 

Only QNX lets you run multi-user/multi- 
tasking with networking on all classes of 
machines. 

REAL TIME QNX real-time performance 
leaves both OS/2 and UNIX wallowing at 
the gate. In fact, QNX is in use at thousands 
of real-time sites, right now. 

DOS SUPPORT QNX allows you to run 
PC-DOS applications as single-user tasks, 
for both PC’s and AT’s in real or protected 
mode. With OS/2,128K of the DOS 
memory is consumed to enable this facility. 
Within QNX protected mode, a full 640K 
can be used for PC-DOS. 

ANY WAY YOU WANT IT QNX has the 
power and flexibility you need. Call for 
details and a demo disk. 




Real Time 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 

THE HP VECTRA, AND COMPATIBLES. 


Multi-User 10 (16) serial terminals per PC (AT). 
Multi-Tasking 40 (64) tasks per PC (AT). 
Natu/rtrkinn 2.5 Megabit token passing. 

255 PC’s and/or AT’s per network. 
10,000 tasks per network. 
Thousands of users per network. 
2,800 task switches/sec (AT). 
Message Fast intertask communication 

Passing between tasks on any machine. 


C Compiler Standard Kernighan and Ritchie. 

Flexibility Single PC, networked PC’s, 

single PC with terminals, 
networked PC’s with terminals. 
No central servers. Full sharing 
of disks, devices and CPU’s. 

PC-DOS PC-DOS runs as a QNX task. 

Cost From US $450. 

Runtime pricing available. 


For further information ora free demonstration 
diskette , please telephone (613) 591-0931. 


Quantum Software Systems Ltd. • Kanata South Business Park *175 Terrence Matthews Crescent • Kanata, Ontario, Canada • K2M1W8 


UNIX is a registered trademark of AT & T Bell Labs. IBM. PC. AT. XT and PS/2. PC-DOS and OS/2 are trademarks of International Business Machines. HP and Vectra are registered trademarks of Hewlett-Packard Company. 
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LAN SECURITY 


important events, the user ID, time, 
and type of event. However, the audit 
trail is akin to closing the stable door 
after the horse has escaped—the 
damage can be traced, but it cannot 
always be undone. 

Static audit information, on the 
other hand, can avert security prob¬ 
lems. These reports detail the security 
levels of user IDs, files, devices, and 
other resources on the LAN. These data 
can be examined for incorrect or sus¬ 
picious settings and corrected before a 
problem occurs. To ensure that a secu¬ 
rity breach did not occur, the audit 
trail also should be checked whenever 
a security anomaly is found. 

The dynamic audit control pictures 
the LAN as it operates; it includes the 


names of logged-in users and the 
names and access modes of open files. 
One resourceful application for the 
dynamic audit control is to prove com¬ 
pliance with software-licensing restric¬ 
tions. A site with a 20-user LAN might 
be able to buy just five licenses for a 
software package if the company can 
verify that no more than five users si¬ 
multaneously run the program. Of 
course, many suppliers of LAN software 
provide a built-in mechanism in order 
to guarantee the compliance of the 
users with the software license. 

SECURING DIRECTORIES 

How well do present LAN operating 
systems match these security needs? 

For an answer, two popular LAN oper¬ 


NETWARE 2.1 MORE SECURITY-CONSCIOUS 


Novell announced NetWare 2.1 as this 
article went to press. The new version 
addresses many of the deficiencies of 
user ID control in version 2.0a and 
earlier. Version 2.1 will be available 
first in Software Fault Tolerant Net¬ 
Ware in December 1987; version 2.1 
for standard NetWare will be available 
first quarter 1988. 

The new security features of Net¬ 
ware 2.1 are listed below. 

Limited concurrent connections. The 
number of simultaneous connections 
an ID can have is limited; only one 
session by IDs with access to critical 
data should and could possibly consti¬ 
tute a requirement. 

Half-hour security revalidations. Every 
half-hour, NetWare checks each work¬ 
station connection to ensure that the 
connection is still valid. This prevents 
a lengthy illegal session by an in¬ 
truder who physically disconnects a 
session in progress and connects a 
different workstation in its place. It 
also forces those users who have dis¬ 
abled accounts off the network within 
30 minutes of the suspension. 

Disabled accounts. Accounts can be 
disabled, as opposed to deleted, to 
suspend access as a response to a 
security problem. 

Six password security improvements. 
Required passwords; required mini¬ 
mum password length; forced peri¬ 
odic password changes; one-way en¬ 
coding of passwords with a supervi¬ 
sor password-changing mechanism, 
such as the one described in the 
ideal network in this article; required 
unique new password (2.1 remem¬ 
bers the eight last passwords and can 
be set to prohibit their reuse); op¬ 


tional feature, make a password 
changeable only by the supervisor. 
User ID expiration dates. This feature, 
and passwords changeable only by 
the supervisor, are good for guest 
and temporary ID. Novell begins to 
call user IDs accounts , perhaps be¬ 
cause of the new accounting features 
described below. 

Log-in time restrictions. An account 
can be set to permit log-ins only dur¬ 
ing certain time periods. 

Station restrictions. Accounts can be 
set to log in only from one node. 
Intruder detection and lockout. The 
supervisor can specify the number of 
incorrect passwords that can be pre¬ 
sented during a particular time inter¬ 
val. If this limit is exceeded, the ac¬ 
count is suspended for a set amount 
of time. In addition, an audit record 
is generated. 

The supervisor still has complete, 
unaudited access to all files, and the 
supervisor account is exempt from 
any restrictions that might jeopardize 
the supervisor’s function. However, 
several new features improve auditing 
capability. The following restrictions 
listed below can be applied to the 
supervisor account. 

Log-in time restrictions. This facility 
must be exercised with all due care; 
this is because restricted access might 
prevent the supervisor from being 
able to correct a problem occurring 
outside of the regular hours. 

Station restrictions. None. 

Periodic password-change reminders. 
Password changes are not really 
forced, because the supervisor has an 
unlimited grace period in which to 
use the old password. 


ating systems are examined—Novell 
NetWare and the IBM PC LAN. 

NetWare includes most of the 
structure needed for complete security 
but does not realize the full potential 
of its structure. The recently an¬ 
nounced version 2.1 of NetWare prom¬ 
ises many improvements, but was not 
available for review (for more details, 
see the sidebar below, “NetWare 2.1 
More Security-Conscious”). 

All of the permission types of the 
ideal security system are included in 
NetWare, although execute-only permis¬ 
sion is provided through a separate 
table, which is maintained by a pro¬ 
gram that is in the developer’s toolkit. 

In NetWare, the permissions as¬ 
signed to an individual ID or group are 


Intruder detection. A suspended su¬ 
pervisor account needs to be reset 
from the console. 

NetWare 2.1 also includes several 
management improvements and, for 
the first time, accounting functions 
that can be activated at the discretion 
of the supervisor. An installation can 
choose to charge for services with a 
declining dollar balance; log-ins are 
inhibited when a balance runs nega¬ 
tive. An audit record is written of 
each log-in and log-out. Of great 
management value is a mechanism to 
control each account’s disk space. 

Any file operation that would 
cause the disk space limit to be ex¬ 
ceeded results in a message “OUT OF 
DISK SPACE.” However, a measure 
this severe could force a user to 
abort an application, and to lose data, 
depending on the application’s 
method of storing data. A more pas¬ 
sive approach, such as checking at 
log-in time and allowing only a lim¬ 
ited number of log-ins until the user 
complies with the limit, could reduce 
this risk and inconvenience; however, 
it is not available. 

The improvements in 2.1 address 
most of the user ID-related security 
deficiencies in NetWare, but leave the 
supervisor unchecked. Only applica¬ 
tions that have an encryption mecha¬ 
nism employing a key provided by 
the end user limits access by the su¬ 
pervisor. The new NetWare has no 
encryption capability in the file 
server. Nonetheless, Novell’s NetWare 
is still well ahead of its major com¬ 
petitors in access security, particularly 
in protecting user ID and password. 

—Art Krumrey 
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FIGURE 2: NetWare Access Control 
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In NetWare, access to a directory is determined by a combination of the user’s trustee rights and the limitations imposed by 
the directory’s maximum-rights mask. In this example, user SUSAN has very restricted access, but the group PERSONNEL has 
more liberal access. These privileges are limited by the rights mask for PAYROLL; here, the delete privilege is removed. 


called trustee's rights. In addition, each 
directory has a maximum-rights mask. 
Access to the directory is not granted, 
regardless of the trustee’s rights, unless 
the maximum-rights mask allows ac¬ 
cess. The effect of NetWare’s security 
scheme is shown in figure 2. 

Permissions in a particular direc¬ 
tory propagate to its subdirectories, 
unless the rights are redefined at a 
lower level. Access is not allowed un¬ 
less rights are explicitly granted; this 
does not apply to the supervisor , who 
has rights to all data. 

Users have rights to entire direc¬ 
tories—the lone facility for controlling 
access to individual files is the read¬ 
only flag defined by DOS. Because Net¬ 
Ware has no facility for restricting ac¬ 
cess to specific files, the system man¬ 
ager must install parts of the applica¬ 
tion software in different subdirectories 
to ensure thorough security. For exam¬ 
ple, a secure installation for a word¬ 
processing application program might 
divide the files into subdirectories, in¬ 
cluding the following: 

• Open access to a main program in a 
search directory that specifies the lo¬ 
cations of other files. This program 
would be marked execute-only so 
that it could be run but not copied. 

• Overlay and configuration files in a 
second directory that allow read and 
open access, except for personal con¬ 
figuration files of shared software. 

• Work and spill files in a third direc¬ 
tory that allow read, open, create, de¬ 
lete, and write access, or in the same 
directory as user files. 

• User document files in a fourth direc¬ 
tory to which the user has full access. 


This separation of files into 
subdirectories is good management 
and expedient if more than one person 
uses the software simultaneously. How¬ 
ever, individual file security would sim¬ 
plify the process. Some application pro¬ 
grams also may not let these files be 
placed in separate directories. 

NetWare has a convenient way to 
give several users the same rights. The 
manager can designate that one user’s 
security is equivalent to another’s, du¬ 
plicating the first user’s rights. A user’s 
total trustee rights are the rights as¬ 
signed explicitly, plus the rights of oth¬ 
ers (individuals and groups) to whom 
security equivalence has been granted. 

OPTIONAL AUDITING 

Despite the importance of auditing to 
security, NetWare does not have a 
built-in audit facility. However, two 
third-party add-on security products are 
LANTight from Blue Lance and LANTrail 
from LAN Services, Inc. Only the gen¬ 
eral capabilities of these products are 
summarized; an upcoming article in¬ 
cludes a complete review. 

LANTight tracks all network log-ins 
and log-outs and selectively tracks file 
accesses and actions. It requires each 
network user to start a RAM-resident 
program (called RAM) before accessing 
the network. This program can be re¬ 
located to a hidden area that cannot be 
removed by resident memory managers 
such as Persoft’s Referee (see Product 
Watch, this issue, p. 159). Starting the 
resident program is best done as part 
of the system log-in script to ensure 
that the user does not get onto the net¬ 
work without RAM in place. 


RAM intercepts all open, close, de¬ 
lete, write, rename, create, and sub¬ 
directory operations, as well as all net¬ 
work log-ins and log-outs. It can moni¬ 
tor even local file operations. Logging 
records are written only if the file or 
directory is listed in LANTight’s filter. 

In addition, LANTight can selectively 
log particular DOS function calls, such 
as open; and its filter specification sup¬ 
ports DOS wild cards. 

LANTight’s Filter capability is both 
a blessing and a curse. It allows the 
manager to reduce overhead by moni¬ 
toring only critical files, but does not 
monitor access of other files. The user 
could easily copy files to an unmoni¬ 
tored directory. 

The second add-on security 
product—LANTrail—intercepts the 
same DOS calls as LANTight does. It 
also tracks network log-ins and log¬ 
outs, security rights changes, and pro¬ 
gram executions. However, it has no 
filter capability; all accesses are logged. 

LANTrail loads as a resident pro¬ 
gram in a user’s AUTOEXEC.BAT file; 
another program in the system log-in 
script ensures that LANTrail is already 
loaded and also controls the number of 
simultaneous users who are logged on 
with that particular user ID. 

This product provides a rich set of 
reports that has more detail than an 
audit trail reveals. These reports in¬ 
clude a display of the user’s log-in 
script and current rights, a directory 
access report, and an executed pro¬ 
grams report. Unfortunately, the reports 
can be started only from a menu; a 
batch file cannot be used to produce 
periodic reports. In addition, the large 
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LAN SECURITY 


volume of records generated must be 
compressed periodically by a utility, or 
an excessive amount of disk space will 
end up being consumed. 

SHARING ON DEMAND 

The IBM PC LAN Program (formerly 
called the PC Network Program) lacks 
much of the sophistication and com¬ 
plexity of NetWare or the ideal security 
system described above. However, 
users are allowed to share data, even 
on diskettes, only on demand , by mu¬ 
tual agreement. Sensitive data can be 
left unshared on disks in locked offices. 

The program names workstations, 
not users. When a station starts partici¬ 
pating in the network, the user at the 
workstation selects its name and speci¬ 
fies its level of participation: server , 
messenger , receiver , or redirector . A 
workstation with a server level must 
share everything with all levels, includ¬ 
ing the redirector. The messenger and 
receiver levels allow increasing degrees 
of message handling but do not affect 
sharing or security. 

A user does not sign on to the 
network because names are not stored 
centrally. Passwords are not required 
for basic access, but are required to 
use and share entities. The heart of the 
data-sharing capability is the NET 


SHARE command, which allows entire 
disks, specific directories, and printers 
either to be shared or to be withdrawn 
from sharing. 

A password can restrict sharing to 
those who know it; however, it can be 
as short as one character. If the NET 
SHARE command is in a batch file and 
the password is specified by an aster¬ 
isk, the password must be entered as 
the batch file is executed. The pass¬ 
word must be entered at all times by 
both the sharing and the using stations; 
this helps protect against the discovery 
of the password. 

For example, suppose a worksta¬ 
tion named TOM has a directory 
named \PAYROLL\PAY87 on its hard disk 
C:. The station can share it for read 
access by entering 

NET SHARE PAYDIR 

= C:\PAYROLL\PAY87 * /R 

PAYDIR is called a shortname\ it allows 
other stations to access the directory 
without knowing its exact location on 
the server. The * causes a prompt for a 
password. The following command: 

NET USE D: \\TOM\PAYDIR * 

would allow access by any user on the 
network who knows the password to 
PAYDIR on Tom’s workstation. The di¬ 


rectory would appear as virtual drive 
D: on the user’s station. 

The NET SHARE command allows 
access to be specified as read only, 
write only, read/write only, write/create 
only, and read/write/create. With the 
first three, users can read and/or write, 
but cannot create or delete files. With 
write/create only, users can write, 
create, and delete but cannot examine 
the contents of existing files. With 
read/write/create, users have full access. 
The IBM program has no facility for 
execute-only access. Access is specified 
by directory only, not by individual file, 
so files that need different accesses 
must be distributed into separate 
subdirectories, as in NetWare. 

Because the SHARE and USE func¬ 
tions of the NET command allow 
shared objects to be named, security is 
enhanced; the user needs to know only 
the shared object’s name and password, 
not the exact directory being shared. 
Unfortunately, the user also needs to 
know the name of the computer con¬ 
taining the shared data. 

One disadvantage of placing indi¬ 
vidual passwords on resources is that 
every user must remember and type 
many passwords. The temptation is 
great to place the passwords in a batch 
file or to omit passwords altogether. In 


From 286 to 386 in 15 Minutes. 

Guaranteed. 


Upgrading your 286 systems to a 386 environ¬ 
ment makes good business sense. Economically. 
Technically. But not at the expense of the users. Or 
the systems. 


In fact, if you can’t install the MASTER 386 
in 15 minutes, or if you are not completely satisfied 
for any reason, return it within 15 days from the 
date of purchase for a full refund. 



Which is why Aox™ gives you a processor 
upgrade solution without the typical hassles. Our 
MASTER 386 “ processor card takes minutes-not 
hours-to install. Without attaching cables. Or 
removing sensitive chips. 


Just plug in MASTER 386. Then run 
PC MOS/386,® Windows/386,® OS/2,® DESQview,® 
XENIX® and UNIX.® And maintain complete soft¬ 
ware and hardware compatibility while increasing 
the speed of your standard applications. For exam¬ 
ple, our 16 MHz version tips the Norton™ System 
Index (version 3.0) at 18.7 and our 20 MHz jumps 
to 23.0. 


So get the power and versatility of a 
386 machine. Without the wait. 
Call Aox today at 

617-890-4402. 


Aox offers MASTER 386 in a 20 MHz and 
16 MHz version starting at a list price of less than 
$1,600. And there’s also an optional 32-bit memory 
card upgradable to 16MB. 


Aox Incorporated 

486 Totten Pond Road, Waltham, MA 02154 

All specifications subject to change without notice. Aox and MASTER 386 are trademarks of Aox Incorpo¬ 
rated. Trademarks/owner: PC MOS/386/The Software Link Inc.; IBM. AT, OS/2/Intemational Business 
Machines Corporation; Windows/386/XENIX/Microsoft Corporation; DESQview/Quarterdcck Office Systems; 
UNIX/AT&T Bell Laboratories. Norton Utilities arc trademarks of Peter Norton Computing Incorporated. 
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Our software comes with something 
no one else can offer. 


When you join the Lattice family 
of customers, you’ll discover that 
your software purchase is backed 
by more than just an excellent 
warranty It’s backed by unparal¬ 
leled technical support. By a total 
commitment to your success and sat¬ 
isfaction. And by Lattice’s dedication 
to excellence in products and services. 

Unlike other software manufacturers 
who charge you for services after you’ve 
purchased their product, Lattice offers 
a unique package of support programs 
at a price we can all live with—FREE. 

Lattice Bulletin Board Service 

LBBS is our 24-hour a day bulletin 
board system that allows you to obtain 
notification of new releases, general 
information on Lattice products, and 
programs for the serious user. And if 
you’ve ever experienced the frustration 
of having to wait a year or more for 
a new release (that has corrected a 
bug), you’ll really appreciate LBBS. 
Because with this service, you can 
actually download the latest program 
fixes to instantly eliminate any bugs 
discovered after release. 


Available through dealers and 
distributors worldwide. 


Lattice Service. 


Technical Support Hotline 

Responsible, dependable and capable 
Support Representatives are only a 
phone call away. You will talk to a highly 
skilled expert who is trained to answer 
any questions you have relating to 
specific Lattice products. Remember, 
your complete satisfaction is our goal. 

McGraw-Hill BIX™ Network 

The Byte Information Exchange (BIX) 
Network is a dial-in conference system 
that connects you with a Special Interest 
Group of Lattice users. The nominal 
one-time registration fee allows you 
to BIX-mail your questions—via your 
modem—directly to Lattice. Or you 
can post your questions in the con¬ 
ference mode for Lattice or other users 
to answer. Once again, you have 
24-hour access. 


You Also Receive: 

■ Timely updates and exciting 
enhancements ■ 30-day, money- 
back guarantee ■ Lattice Works 
Newsletter ■ Technical Bulletins 

■ Access to Lattice User Groups 

Lattice has developed more than 50 
different Microcomputer software tools 
that are used by programmers world¬ 
wide. We were there for every MS-DOS 
release. We’re there now for OS/2. And 
we’ll be there for the next generation 
of technical changes. But most of all, 
Lattice is there for you. 


Lattice 

RPGIIC 



Lattice, Incorporated 
2500 S. Highland Avenue 
Lombard, IL 60148 
Phone: 800/533-3577 
In Illinois: 312/916-1600 
Subsidiary of SAS Institute Inc. 
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Now you can play Assembler 
in the key of C. risC™ from IMSII 


Sometimes you’ve just got to write in Assembler. Its 
tedious. But it makes the machine perform. 

When you’re used to writing in a friendlier and easier 
language like C, working in Assembler is a little like 
working in Greek. But now, there is a better way to 
write Assembler code. Add unbelievable speed to 
program development. And make programs easier to 
maintain. It’s called risC. 

risC transposes for you. Fast, risC is the first portable, C-like, object' 
oriented, High-level Assembly Language (HAL). It includes features of 
object'oriented high-level languages like Smalltalk, Objective C, LISP and 
PROLOG. 

You write in a C-like syntax, and risC transposes to Assembler. At 
Assembler speeds. With tight Assembler precision. 

Your objects will work in concert. With risC, your program costs will 
go down, because you can create objects and operators to go with them. 
And risC contains a complete object-oriented messaging kernel (source 
code included) which allows risC objects (.EXE files) to pass messages back 
and forth. 

Add your own personal touch. You can tailor the language to your 
own personal style. risC’s flexible syntax allows you to 
create customized compilers thanks to its lan¬ 
guage extension capabilities (“packages”). risC 
keeps “packages” in compiled form for speedy 
compilation times. Your development process 
will go faster than ever before. 

Your program development costs will be reduced 
even more because risC allows you to specify 
the exact Assembler code generated by each object/ 
operator combination. Producing .ASM files with risC 
variable names and comments intact. 

risC helps you identify when you’re off key. 

You’ll have better applications. Faster and cheaper. 

Because risC allows debugging two ways: under its own 
source code debugger, DBG, and under Microsoft’s 
CodeView. To bring down your development time and 
costs even more, risC interfaces with a large variety of 
existing .OBJ library routines. 

IPs easy to take with you. 

Unlike Assembler, risC creates portable programs. 
So you can easily port your applications to other 
current and future machine architectures. 

risC is a sophisticated programming tool, 
risC has compiler options allowing you to inter¬ 
face with many different C and Pascal compilers 
and with different 8086 models-‘NEAR’, ‘FAR’, and ‘INTERRUPT! So if 
you’re a serious programmer, you’ll find risC is a serious programming tool. 
It’s just easier. 

Microsoft and CodeView are registered trademarks of Microsoft Corporation. 
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Order today. And play Assembler in the key of risC. 

Only $79.95, with a 30-day, money-back guarantee. In CA add 6% sales tax. 

To order risC, just call IMSI at (415) 454-7101, or call toll-free, 1-800-222-4723. (In CA call 
1-800-562-4723). If you prefer, return this coupon with your credit card #, or a check for $79.95 to 
IMSI, 1299 4th Street, San Rafael, CA 94901. Please add $3.00 shipping and handling. 

Name---Title_ 

Firm___ 

Address___ 

City-State_Zip_ 


□ Visa® □ MasterCard® I_L 

Signature_ 
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addition, if a security breach is sus¬ 
pected, all of the passwords must be 
changed, and all of the users of the 
resource must be notified. 

Sharing is specified through the 
NET command, which has both com¬ 
mand-line and menu versions. Both 
versions offer all operands; the menu is 
handy for new users and the command 
line is useful for batch files. Two com¬ 
mands can be issued at the server to 
keep track of sharing: NET FILE and 
NET SHARE. The NET FILE command 
shows all open files and record locks 
in the server, and allows the server to 
close the file. The NET SHARE com¬ 
mand displays all objects that the 
server is currently sharing. 

PC LAN provides no audit capabil¬ 
ity. Because it is decentralized, no net¬ 
work manager has access to all data, an 
advantage over other networks. Decen¬ 
tralization does, however, complicate 
auditing, operation, and maintenance. 

A SECURE FUTURE 

Strong concerns about security are an 
indication that the LAN industry is ma¬ 
turing, and that LANs are being used or 
considered for storing and processing 
of valuable information. 

Senior management is likely to 
become more demanding of the net¬ 
work manager as concerns increase 
about the privacy and security of data. 
The trend to store—or at least down¬ 
load—sensitive data to PCs or PC LANs, 
has become a cause for concern for 
the PC network manager. 

However, even the best LAN oper¬ 
ating systems need to be improved be¬ 
fore they can rival the security found 
on some minicomputers and main¬ 
frames. Because DOS is an open, vul¬ 
nerable platform, it is difficult to build 
a truly secure network from DOS 
workstations. Presumably, OS/2 will 
help relieve this problem. In addition, 
technical advances, such as low-cost 
fiber-optic cable and data-encryption 
chips, eventually could offer economi¬ 
cal improvements in LAN security. 

Yet technology offers only assist¬ 
ance, not answers. Before an operating 
environment can be secure, the organi¬ 
zation itself must make a commitment. 
Potential security risks must be as¬ 
sessed, rules for protecting crucial in¬ 
formation enforced, and periodic in¬ 
spections conducted to ensure that 
rules are being followed. 1 mlmmii 


Art Knimrey is director of academic com¬ 
puting services at Loyola University of Chi¬ 
cago. He has a masters degree in computer 
science from Northwestern University. 
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SOFTWARE ENGINEERING 

COMES OFAGE 

• *0 

ANNOUNCING LOGITECH MODULA-2 VERSION 3.0 



FREE TURBO PASCAL 
TO LOGITECH MODULA-2 
TRANSLATOR 



□ LOGITECH Modula-2 

V. 3.0 Compiler Pack *yy \ 

Compiler in overlay and fully linked form. 
Linkable Library, Post Mortem Debugger, 

Point Editor 

□ LOGITECH Modula-2 sf\ 

V. 3.0Toolkit 

Library sources, Linker, RunTime Debug¬ 
ger, MAKE, Decoder, Version, XRef, 
Formatter 

□ LOGITECH Modula-2 ** A Q 
V. 3.0 Development System * \Lr\s 

Compiler Pack plus Toolkit 

□ Tbrbo Pascal to T?T> ITT? 

Modula-2 Translator J? JK.J1/J1/ 

With Compiler Pack or Development System 

□ Window Package $40 

Build true windowing into your TP y 
Modula-2 code. 

□ Upgrade Package 

Call LOGITECH for information or 
to receive an order form. 

Add $6.50 for shipping and handling. California residents 

add applicable sales tax. Prices valid 

in U.S. only Total Enclosed $_ 

□ VISA □ MasterCard □ Check Enclosed 


Expiration Date 
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New 386accelerator boards addpunch to 286-based systems, 
without the knockout price. They prove an excellmt 
alternative to replacing complete systems. 


KENT QUIRK 


D ynamic new 386 accelerator boards are hard¬ 
ware alternatives for those wanting enhanced 
capabilities of the 80386 microprocessor with¬ 
out incurring the expense of replacing their total hard¬ 
ware setup. These boards deliver 80386 features to 
existing 80286-based systems. They provide accelerated 
performance, increased memory space, hardware sup¬ 
port for virtual memory, 8086 emulation in protected 
mode, including protected I/O, and the benefit of mul¬ 
titasking (see “Upward to the 80386,” Caldwell 
Crosswy and Mike Perez, February 1987, p. 50). 

With the introduction of the 386 more than a year 
ago, software developers have wasted no time market¬ 
ing new applications, operating systems, and applica¬ 
tions managers that fully exploit 386 strengths (see 
“386 Operating Environments,” Ed McNierney, this 
issue, p. 60). The number of such programs is ex¬ 
pected to shoot up dramatically in the next few years. 

Similarly, 386-based machines themselves are be¬ 
coming more widely available. Because 286-based sys¬ 
tems, however, still make up the majority of PC sys¬ 
tems in use, 386 accelerator boards offer a less-expen¬ 
sive choice to many for tapping 386 features. The four 
add-in boards reviewed are American Computer and 
Peripheral’s 386 Turbo, Applied Reasoning Corpora¬ 
tion’s (ARC) pc-elevator 386, Intel Corporation’s In¬ 
board 386/AT, and Orchid Technology’s Jet 386. 
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ACCELERATING TO THE 386 

Such accelerator cards are ideal 
for users running lengthy or time-criti¬ 
cal DOS applications, such as CAD/CAM 
or large databases, who seek the fastest 
microprocessor available but do not 
want to discard their current hardware. 
Users see the 386 as the undeniable 
future of microcomputing, and acceler¬ 
ator boards as the minimum-cost in¬ 
vestment in that future. 

What is the major tradeoff of this 
minimum-cost approach? In this case, it 
is compatibility. A computer with a re¬ 
placement CPU is not as reliable in all 
applications as one designed around its 
microprocessor. The accelerator boards 
tested had some compatibility prob¬ 
lems but, fortunately, most were not 
serious enough to preclude doing use¬ 
ful work on the converted system. 

Serious design tradeoffs must be 
made when designing a 386 accelrator 
board for use on an AT host. In some 
cases, a board decreases raw pro¬ 
cessing power. Design of the memory 
subsystem is a crucial determinant of 
the performance of any 386 system, but 
it becomes the most crucial single fac¬ 
tor when interfacing to an existing bus 
designed for a microprocessor with 
lower performance. 

The 386 typically runs at a clock 
rate of 16 MHz (twice the speed of a 
typical AT), although parts that run at 
20 MHz are now available. However, 
demands on memory are not as rigor¬ 
ous as these clock rates suggest; to 
reach their full performance, the cards 
do not require memory with twice the 
speed of an equivalent 286 system. 

The 386 setup and hold times are 
shorter than those of its predecessors, 
meaning that an address stabilizes on 
die bus earlier in a transfer cycle, giv¬ 
ing the memory more time to respond. 
Nonetheless the memory subsystem 
must respond to read requests within 
75 nanoseconds (ns) or the CPU will 
add one or more wait states to the 
minimum bus cycle of two clocks. At 
16 MHz, each wait state increases the 
bus q'de (two clock ticks at minimum) 
by 62.5 ns; according to Intel, going 
from zero to one wait state reduces 
performance by 19 percent. 

To optimize memory performance 
for back-to-back memory accesses, the 
386 can put the address of the second 
access on die bus in the middle of the 
first bus cycle, after die memory system 
latches the first address. This is called 
address pipelining ; it provides three 
clock cycles from the time the address 
appears until die end of the bus cycle, 
allowing slower memory to respond 
widiout inserting any wait states. The 


FIGURE 1: Direct-mapped Cache Addressing 
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Caching hardware divides each physical address into three fields. The selector 
field determines if the address can be cached; the tag bits, if it has been cached. 
If so, data are read from the cache location given by the cache address field. 


wait state is overlapped with the sec¬ 
ond half of the preceding bus cycle. 
Intel claims that pipelining can im¬ 
prove performance by 5 to 10 percent. 

On a 16-MHz 386, a REP STOS in¬ 
struction moving 32-bit data into zero 
wait-state RAM can fill memory at a rate 
of 4 bytes in every 5 clocks, which is 
12.8MB/second. However, if the CPU is 
forced to go to an AT’s system board 
RAM (typically 16-bit, one wait state), it 
takes 11 clocks to move the same 4 
bytes, for a transfer rate of 5.8MB/ 
second. If the access is over the system 
bus to video RAM (typically 8-bits wide, 
and possibly 10 or more wait states), 
the penalty is even greater. Thus, any 
386 system that relies on the system 
bus for memory access will fall far 
short of the CPU’s ultimate capabilities. 

Not only does the 386 require fast 
memory, but it usually requires lots of 
it. Its advanced capabilities, such as 
memory mapping, multitasking and 
execution in protected and virtual 
modes, are practical only if imple¬ 
mented in a RAM space of several 
megabytes. Fast RAM in these amounts 
can be rather expensive. 

CACHE MEMORY 

Some manufacturers of complete 386 
systems and accelerator boards imple¬ 
ment a high-speed memory cache to 
improve RAM performance without pay¬ 
ing the price of a large, fast memory 
subsystem. Caching can be used in any 
kind of system, even one designed 
from the outset for the 386, but it is 
especially useful when a fast micropro¬ 
cessor is coupled with a system that is 
already configured with large amounts 
of relatively slow memory. 

In a cache, all data remain in main 
(slow) memory and the cache keeps a 
copy of a subset of them. If requested 
data is found in the cache (a cache hit 9, 
then a net gain in speed is achieved 
because accessing main memory is 
unnecessary. The percentage of ac¬ 


cesses that are hits, called the hit rate, 
is dependent not only on the cache 
design, but also the program’s charac¬ 
teristics. The cache normally is filled as 
accesses are attempted; at first, of 
course, all accesses are misses. Most 
software has a locality of reference in 
that programs use the same memory 
areas repeatedly. With time, the hit rate 
goes up because frequently used data 
are found in the cache. 

Ideally, a cache that can contain N 
items -would hold the N most used 
items. One implementation for this 
ideal is to allow a cache location to 
hold data from any location in main 
memory. The cache then contains data 
and addressing information relating 
them to their location in the main ad¬ 
dress space. Each memory access 
would require a search through all of 
the address entries in the cache to see 
if any of them match; this is called as¬ 
sociative memory, or content-addres¬ 
sable memory. However, depending on 
the complexity and speed of die ad¬ 
dress comparison logic, this approach 
is either too slow or too expensive. It 
ultimately defeats the reason for having 
a cache in the first place. 

Anodier alternative is direct- 
mapped cache. A cache entry can con¬ 
tain one of a small number of memory 
items; a tag RAM contains enough in¬ 
formation to distinguish the possibili¬ 
ties. For example, a cache might be 
implemented with 64KB of high-speed 
static RAM, and an additional 64K-by-6- 
bits of tag RAM. Each location in the 
tag RAM can take on 2 6 or 64 values, 
indicating that each cache location can 
hold data from one of 64 locations in 
main memory. The cache therefore 
covers the lower 4MB (64 times 64KB) 
of main memory. 

To understand cache operation, 
consider a read from physical address 
00123456H. At each memory access, the 
cache subsystem splits the 32-bit physi¬ 
cal address into three fields as shown 
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in figure 1. If any of the high-order 10 
bits are nonzero, the address is above 
the first 4MB and thus outside possible 
cache memory; the reference is passed 
directly to the main memory system. 
Otherwise, the low-order 16 bits of the 
address (3456H) are used to access the 
tag RAM, and the contents compared 
with bits 16 through 21 of the address 
(12H). If they match, then the required 
data are available at location 3456H of 
the cache. If not, data are read from 
main memory and written to location 
3456H of the cache; the middle 6 bits 
of the address (12H) are written to lo¬ 
cation 3456H of the tag RAM. A subse¬ 
quent reference to address 00123456H 
results in a cache hit. 

Although most of the events de¬ 
scribed above happen in parallel, cach¬ 
ing has its penalties because it takes a 
finite amount of time to determine that 
a miss has occurred. Access to main 
memory is then delayed by at least one 
clock cycle, resulting in one additional 
wait state. The hope is that the hit ratio 
will become high enough that a net 
improvement in access time is then 
realized, but poorly localized software 
(such as the SORT program used in the 
benchmark tests) can cause a net loss 
in performance. 

When data are written to memory, 
both the cache and main memory must 
be updated to avoid presence of stale 
data. The most common strategy for 
updating is the write-through method, 
in which every write is duplicated to 
both main memory and cache. With 
this scheme, write cycles gain no bene¬ 
fit from caching, but also incur no pen¬ 
alty, because both writes start at the 
same time and proceed in parallel. 

Cache performance of a specific 
program depends on the relative 
speeds of cache memory and system 
memory, on the size of the cache, and 
on its implementation. The bigger the 
cache, the better its hit rate, but, unfor¬ 
tunately, the greater it costs. 

SYSTEM INTERFACE 

A card that connects to the system bus 
only through an expansion slot cannot 
directly access the system board cir¬ 
cuitry, including die direct memory 
access (DMA) controller, the system 
board RAM, and the system timers. Two 
basic approaches exist for integrating a 
second processor into a system: as an 
emulator or as a coprocessor. 

In the emulator design, the new 
CPU replaces the original 286 pro¬ 
cessor. The accelerator board connects 
to the system board with a cable that 
plugs into the vacated 286 socket. The 


processor on the add-in card then 
emulates the action of the 286, address¬ 
ing chips on the system board in the 
same way as did the old CPU. In a vari¬ 
ation of this design, the original pro¬ 
cessor is plugged into a socket on the 
accelerator board, allowing the user to 
revert to the 286 in the event of com¬ 
patibility difficulties. At any one time, 
only one microprocessor is active, the 
other one is disabled. 

One problem with the emulator’s 
need to plug into the CPU socket on 
the system board is that the 286 is sold 
in three different packages. PGA (pin 

I*. use of caching has its 
penalties because it takes a 
finite amount of time to de¬ 
termine that a miss has, in 
fact, occurred. 


grid array) is the most expensive and is 
used by IBM and Compaq. LCC (lead¬ 
less chip carrier, also blown as JEDEC) 
is used by Tandy and some com¬ 
patibles. PLCC (plastic LCC) is used by 
early PC’s Limited machines and com¬ 
patibles. When buying a 386 accelerator 
board, users must order a PGA or LCC 
connecting cable. None of the four ac¬ 
celerators reviewed has connectors for 
PLCC sockets. 

In the coprocessor design, the ac¬ 
celerator board connects to the system 
bus alone. Resident hardware and soft¬ 
ware on the board trap certain I/O and 
memory requests and pass them on by 
means of hardware interrupts to the 
original CPU, which remains on the 
system board. The CPU performs the 
request and sends the results to the 
386 through an I/O port; in the mean¬ 
time, the 386 does other tasks. In ef¬ 
fect, two computers run at the same 
time within the same case, sharing the 
same peripherals and some parts of 
system memory. Compatibility prob¬ 
lems can be both better and worse 
than with an emulator. Although it is 
more difficult to get two processors to 
work together, the accelerator board 
can be totally disabled by software or 
hardware switches, effectively returning 
the system to its original state with the 
native CPU on the system board. 

Most users who are interested in 
accelerator cards also are interested in 
math coprocessors because floating¬ 


point performance improves by a factor 
of three to five with an 80287 variety 
present in a system. The 80387 math 
coprocessor is roughly three times 
faster than a 287, but costs about $500 
more. An adapter for using a 287 in a 
387 socket is fairly simple to create, 
but the reverse is impossible. There¬ 
fore, the most flexible accelerator de¬ 
sign provides a 387 socket and a 
choice of either that coprocessor or a 
287 on an adapter daughterboard. 

REVIEW PROCEDURES 

The 386 accelerator boards were tested 
using similar hardware and software as 
in PC Tech Journal's compatibility and 
performance series of evaluations of 
complete 286 and 386 systems. The 
machine used for testing was an older 
IBM PC/AT originally designed for 6 
MHz, but upgraded with a new crystal 
to 8 MHz. Unlike later 6-MHz ATs, the 
machine did not have the speed-cop 
ROM that shuts down the system if 
speed increase is detected. 

Borland International’s SideKick, 
SuperKey, and Turbo Lightning were 
used to test the accelerator boards. 
These programs, being memory-resi¬ 
dent and fairly hardware-specific, push 
the limits of software compatibility. Liv¬ 
ing Videotext’s Ready! and Intel’s 
QUIKMEM2 RAM Disk test the boards’ 
ability to deal with expanded memory, 
such as that found on the Intel Above 
Board. IBM’s VDISK tests the CPU’s 
ability to enter protected mode and 
access extended memory. 

Boards were tested also with 386- 
specific software, including The Soft¬ 
ware Link’s PC-MOS/386 and Digital 
Research, Inc.’s Concurrent DOS 386 
(both operating systems), Phar Lap’s 
RUN386, and an early release of Micro¬ 
soft Winclows/386. In addition, each 
was tested with Quarterdeck’s DESQ- 
view, using its 386-specific QEMM 
(Quarterdeck’s expanded memory man¬ 
ager) to emulate expanded memory. 

To determine compatibility with 
common hardware components, each 
board was tested with IBM’s CGA and 
NSI Logic’s Epic EGA video cards. Fast 
extended memory, serial port, and par¬ 
allel ports were provided by Cheetah 
International’s Cheetah Card and Intel’s 
Above Board PS/AT, which could also 
be used for expanded memory. Both 
bus and serial versions of die Microsoft 
Mouse were tested, as was Zoom 
Telephonics’s Zoom Modem 1200PC. 

DMA was checked using Fifth Gen¬ 
eration Systems’ Fastback and a general 
system check was performed with the 
IBM AT Advanced Diagnostics. 
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Although the simplest of the four board designs, the 386 
Turbo has the most complex connection to the system 
board, consisting of two ribbon cables and a daughterboard. 


The connector to the system board is a flexible circuit, 
which is more reliable than a ribbon cable. The row of 
gold-colored static RAM chips implements the 64KB cache. 


PHOTO 2: arc’s PC-ELEVATOR386 PHOTO 4: Orchid’sJet386 



Because it is a coprocessor design, the PC-ELEVATOR does 
not need to connect to the system board at all and is there¬ 
fore the simplest to install. It also works in the PC/XT. 



Except for 64KB of high-speed cache, Jet 386 has no mem¬ 
ory on board, but a piggyback board with 2MB can be at¬ 
tached to its underside. The connector is a flexible circuit. 


Applications that were tested in¬ 
cluded Microsoft Word with both the 
bus and the serial Microsoft Mouse, 
MathSoft’s MathCad, which makes ex¬ 
tensive use of graphics and the math 
coprocessor, and Datastorm Technolo¬ 
gies’ Procomm, an asynchronous com¬ 
munications software package. 

The benchmarks attempted to 
create a mix of potentially real applica¬ 
tions, all running under DOS in real 
mode. The first benchmark is an as¬ 
sembly using MASM 4.00 of VDISK.ASM, 
a 73KB file containing the assembly 
code for the PC-DOS 3.3 version of 
VDISK.SYS, which is supplied with IBM 
PC-DOS 3.3. MASM and VDISK.ASM 
were both stored on a 512KB RAM 
disk, using IBM’s VDISK operating in 
extended memory. Both the .OBJ and 


the .LST files were created on the 
VDISK. The batch file used was: 

TIME 0 

MASM VDISK,VDISK,VDISK; 

TIME 

The VDISK program needs an 
INCLUDE file that is not supplied. Re¬ 
moving the INCLUDE statement gener¬ 
ates one error message, which is due 
to an undefined symbol. 

The second benchmark is a run of 
the MS-DOS SORT filter on a 46KB text 
file, reading from and writing to the 
VDISK. The third benchmark uses the 
program PKXARC (a user-supported 
software program that maintains ar¬ 
chive files) to test the integrity of a 
1.5MB archive containing 41 files of 
widely varying sizes. The file is read 


from the hard disk and the results are 
then written to screen. 

The next two benchmarks both 
test floating-point capability with Math- 
Cad, using some of the demonstration 
files packaged with the program. 

SPIRAL times the generation of a spiral 
with 11 rotations (227r radians). 
FOURIER builds an approximation to a 
square wave using N points; it was 
timed here with 400 points. 

Remaining benchmarks test low- 
level hardware performance. ATPERF, 
the centerpiece of PC Tech Journal's 
performance and compatibility metrics, 
generates a series of interesting statis¬ 
tics about memory access times, bus 
width, and system clock rates. ATFLOAT 
times execution of 100 iterations of a 
floating-point instruction mix. BUSPERF 


112 


PC TECH JOURNAL 












TABLE 1: 386Accelerator Board Features 



AMERICAN 

ARC 

INTEL 

ORCHID 

PRODUCT 

386 Turbo 

PC-ELEVATOR 

Inboard 

Jet 386 



386 

386/AT 


TYPE 

Emulator 

Coprocessor 

Emulator 

Emulator 

MAXIMUM CLOCK 

RATE (MHz) 

16 

16 

16 

16 

32-BIT MEMORY (MB) 
On board 

1 

1 

1 

0 

Maximum* 

1 

16 

3 

2 

CACHE MEMORY (KB) 
MATH COPROCESSOR 
SUPPORT 

_b 

0 

64 

64 

80287 

• 

O 

Of. 

• 

80387 

o 

• 

• 

• 

Clock rate (MHz) 

5.3 

16 

16 

5.3 to 16* 

• = Yes 0 = No 


a PC-ELEVATOR 386 connects to one or more 4MB memory expansion boards in adjacent slots; 

Inboard386/AT and Jet 386 accept 2MB piggyback memory expansion boards. 
b On-board memory echoes lowest 1MB of system memory, acting as a 1-to-l cache. 
c Support for 80287provided only on early models, now discontinued. 

d 80287runs at 5.3 MHz if on sy>stem board, 8orlOMHz if on Jet. 80387on the Jet runs at 16 MHz. 

Emulator boards replace the 286 with a 386, and connect to the vacated CPU 
socket with a cable. Coprocessor boards add a 386 to the system, in effect creat¬ 
ing two computers sharing peripherals and portions of main memory. 


measures maximum bus bandwidth as 
compared with the original IBM PC. 
(For information about ATPERF and 
ATFLOAT, see “Out from the Shadow of 
IBM ...” and “Updating die Evalua¬ 
tion Suite” by Ted Forgeron, Steven 
Armbrust, and Paul Pierce in August 
1986, p. 32, and March 1987, p. 70; for 
BUSPERF, see “Speed Infusion,” Ted 
Mirecki, February 1987, p. 126.) 

The boards reviewed are shown in 
photos 1 through 4; their features are 
compared in table 1 and the test re¬ 
sults are given in table 2. 

American Computer and Peripheral. 
American implements its 386 Turbo 
card (see photo 1) with minimum 
hardware. It is an emulator that con¬ 
nects to the 286 socket on the system 
board; only a PGA connecting cable is 
available. It has no socket for a math 
coprocessor and only 1MB of RAM. 

This standard configuration, which has 
no provision for memory expansion or 
other options, costs $1,993. The CPU 
speed is switchable between slow 
(equal to die system board clock, 6 or 
8 MHz) of fast (twice that rate). 

If compatibility becomes a prob¬ 
lem, the Turbo 386 includes a pair of 
Phoenix BIOS ROMs for the 386 (ver¬ 
sion 3.05). American suggests replacing 
the system board ROMs with these if 
compatibility problems occur. These 
ROMs were not tested. 

The memory on 386 Turbo has 
only the simplest of mapping hardware; 
it resides in the bottom megabyte of 


address space, echoing whatever mem¬ 
ory is there. Data written to the lowest 
megabyte are always duplicated on the 
board. For reading, each 64KB segment 
of on-board memory can be enabled 
separately, and then all reads from that 
segment will access the on-board mem¬ 
ory instead of main memory. Utility 
programs are available to copy the 
BIOS and EGA ROMs and the video 
RAM into the on-board memory to 
allow high-speed 32-bit access to these 
areas. If all on-board segments are en¬ 
abled, memory on 386 Turbo replaces 
the first megabyte of system memory. 

The installation instructions sug¬ 
gest that the 286 be removed using an 
“unused bracket from the back panel” 
as a wedge. The bracket is just a little 
too thick to fit between a well-seated 
chip and its socket, but a jeweler’s 
screwdriver might serve to lift the chip 
far enough out of its socket to use the 
bracket. On the test machine, the dent- 
puller chip extractor supplied with the 
Intel board was used. 

The connector to the 286 socket is 
a small circuit board with two ribbon 
cables attached. Ribbon cables are 
more susceptible to noise and electro¬ 
magnetic radiation than are flexible cir¬ 
cuit cables, but these ribbon cables are 
short (about three inches) and de¬ 
signed to pass under any cards be¬ 
tween 386 Turbo and the adapter. 

According to American, its 386 
Turbo board is designed to be installed 
in slot 6. In a 6-MHz AT, it is easier to 


install it in slot 5 because the ribbon 
cables are straighten The cables are 
easily connected to two sets of pins 
mounted near the bottom of the board. 

If a 287 math coprocessor is al¬ 
ready in the system, no further changes 
are needed. If no 287 is to be used, 
American supplies a small adapter to 
insert into the empty socket so that the 
missing chip can be reliably detected. 

The power-on speed of the board 
(equal to or double the system-board 
clock rate) is set by a jumper. Once up 
and running, the speed can be changed 
by software. American Computer made 
the hardware of this board as simple as 
possible. Consequently, the software 
speed switches on it are not imple¬ 
mented as ports, but as address decode 
circuits. A write of any value to a par¬ 
ticular port address will toggle a state 
one way, and a read from the same 
address toggles it in reverse (without 
returning any meaningful value). How¬ 
ever, the effects of a read and a write 
are not fixed, but depend on the posi¬ 
tion of the board jumpers. 

For example, if the accelerator 
board has its jumper set to power up 
in fast mode, then a read from the 
board’s base address enables the fast 
clock, and a write to the same address 
disables it. If the jumper is set for slow 
speed at power-up, the write enables 
the fast clock and the read disables it. 

It is not possible to read die board to 
get its current state, nor to set the 
board to a known state without know¬ 
ing the jumper settings. 

The quality of software provided 
with the board is not much better. 
American supplies a set of 21 files for 
changing modes, none of which is 
longer than 77 bytes; this does not 
leave much room for user friendliness. 
Instead of building intelligence into the 
software, American expects the user to 
determine the state of the board and 
choose an appropriate dumb program. 
Although the board has a port address 
switch, all programs assume that it is 
set to factory default and no mediod is 
provided to change them. Individual 
programs speed up or slow down the 
clock, turn on the cache, and so on; 
each has two variations, depending on 
the state of the jumpers. Other pro¬ 
grams (independent of jumper settings) 
turn caching on and off for video RAM, 
EGA ROM, and BIOS ROM. The docu¬ 
mentation includes several warnings 
about circumstances under which these 
programs will fail. 

American also supplies a program 
called RUNT.EXE, which allows a speed 
switch from the keyboard. Its only user 
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ACCELERATING TO THE 386 
TABLE 2: 386Accelerator Board Performance 



IBM" 

AMERICAN 

ARC 

INTEL 

ORCHID 

PRODUCT 

PC/AT 

386 Turbo 

PC-ELEVATOR 386 

Inboard 386/AT 

Jet 386 

PROGRAM TIMINGS (sec.) 

MASM 

23 

14 

11 

13 

15 

DOS SORT 

32 

27 

13 

18 

18 

PKXARC 

104 

60 

48 

49 

55 

MCAD Spiral 

10 

6 

3 

4 

6 

MCAD Fourier 

30 

19 

19 

12 

18 

ATFLOAT 

90 

78 

15 

47 

80 

ATPERF 

Memory performance (pus) 

Word fetch 

0.40 

0.13 

0.14 

0.13 

0.13 

Dword RAM read 

N/A 

0.26 

0.20 

0.27 

0.26 

Dword RAM write 

N/A 

1.05 

0.13 

0.27 

0.26 

Word ROM read 

0.96 

0.26 

0.23 

0.69 

0.13 

Byte video write 

1.21 

2.01 

9.11 

2.41 

2.24 

Wait states 

RAM read 

1 

2 

1 

2 

2 

RAM write 

1 

2 

0 

2 

2 

ROM read 

1 

0 

1 

2 

0 

Video write 

7 

30 

172 

55 

51 

Clock rates 

CPU clock (MHz) 

8.0 

16.0 

16.0 

16.0 

16.0 

Coprocessor clock (MHz) 

3.3 

5.3 

15.7 

10.0 

5.3 

Coprocessor type 

80287 

80287 

80387 

80287 

80287 

BUSPERF 

Bus bandwidth 6 

4.5 

13.7 

13.4 

13.4 

13.9 


N/A = Not applicable 

“ The figures for the 8-MHz AT with a 30MB disk are provided as a basis for comparison. 
b Values are ratios of the speed to that of a standard IBM PC running at 4 .77 MHz. 


All measurements were taken with the 386 accelerator boards configured for maximum clock rates and maximum benefit 
from caching. The results, therefore, represent the best-case performance that is attainable with each tested configuration. In 
practical applications, the speed improvement gained over an IBM PC/AT running at 8 MHz is slightly less than a factor of 2. 


feedback is a change in cursor size to a 
large block when in fast mode. RUNT 
is created by a setup program that in¬ 
sists RUNT be placed on drive C: in the 
directory \T386. Although RUNT itself is 
less than 1KB, it consumes 16KB of sys¬ 
tem RAM when loaded. 

In slow mode, American’s 386 
Turbo passed the IBM AT Advanced 
Diagnostics, with the exception of the 
math coprocessor test, which locked up 
die system with no error message. This 
was the only condition under which 
the 287 math coprocessor failed. 

In both slow and fast modes, the 
board was highly compatible with a 
wide range of both hardware and soft¬ 
ware. Because 386 Turbo lacks an op¬ 
tion for on-board extended RAM, it 
requires an add-on extended memory 
card, such as the Intel Above Board, to 
run 386-based operating systems. 

The 386 Turbo board failed to run 
Microsoft Windows/386. Windows re¬ 
sponded with “Unsupported Intel 
80386 CPU version.” The CPU shipped 


with 386 Turbo is an old revision (BO 
step) of the 386. RUN386, from Phar 
Lap, also complained about this CPU. 

An engineer at the American Computer 
and Peripheral factory said in late Sep¬ 
tember that American was shipping 
“16-bit S/W only” 386 chips, which 
have a known bug in the multiply 
microcode. He added that the company 
expects shortly to be shipping chips 
certified for 32-bit math. 

Until then, the current supply of 
386 chips are being tested by Intel for 
the presence of this bug; they are 
marked either “16-bit S/W only,” if they 
fail, or EE, if they pass. Unmarked 
chips have not been tested, and check¬ 
ing a chip in the field for the bug’s 
presence simply is not possible. 

The 386 Turbo documentation 
consists of a reduced image of a daisy- 
wheel printer output, offset-printed and 
staple-bound. Most information needed 
by a technically knowledgeable user is 
present, but reading between the lines 
is required. Nontechnical users will not 


only have trouble installing this board, 
but also have more difficulty using the 
software that controls it. 

Even running with an 8-MHz crys¬ 
tal installed, 386 Turbo is the slowest 
board tested, mainly due to its RAM 
design. At a price comparable with the 
other three accelerator boards, there 
seems little reason to recommend it. 
Applied Reasoning Corporation, pc - eleva - 
tor 386 (see photo 2) is far different 
from the other boards evaluated. A co¬ 
processor design, it is actually a com¬ 
plete 386 system, with an on-board 387, 
1MB of fast RAM, and timing support. 
Whenever it needs to access resources 
not on its own board (such as video, 
the keyboard, or anything else on the 
bus), it asks the system CPU, still run¬ 
ning on the system board, to do the 
job and pass back the response. The 
result is a single-board computer that 
installs simply by inserting it into the 
system bus in any slot. Because it is 
able to use 8-bit slots, it can even be 
used in a regular PC or PC/XT. 


114 


PC TECH JOURNAL 












The accelerator board with 1MB of 
RAM and no math coprocessor costs 
$1,995. The 16-MHz 387 math copro¬ 
cessor is optional, at $795, from ARC 
No 287 adapter board is available. 

Memory is implemented as 1MB of 
fast RAM. This RAM can respond to a 
single read with zero wait states, but 
two successive reads require one wait 
state. A four-way, interleaved memory 
architecture is used, which means that 
the doubleword at address 0 is found 
in the first bank of chips, address 4 in 
the second bank, and so on. Address 
16 (decimal) is found in the first bank 
again. Only when a read occurs twice 
in a single bank is a wait state re¬ 
quired. Because the 386 always fetches 
32 bits at a time and has a 16-byte 
prefetch queue, linear code executes 
with zero wait states, pc-elevator con¬ 
tains a connector for a 32-bit memory 
expansion bus; 4MB memory boards 
(using the same architecture described 
above) to connect to it should now be 
available from ARC. 

pc-elevator 386 is the easiest to 
install of the boards evaluated. The 
board simply plugs into any open slot 
with no need for cables. There are four 
DIP switches mounted at a 90-degree 
angle along the top edge of the board. 
They are easily set from above without 
removing the card from its slot. 

pc-elevator 386 comes with a setup 
program that configures the software 
for the board. The setup program 
should be run before closing the sys¬ 
tem cover because it suggests the posi¬ 
tions of the board’s DIP switches, based 
on the system configuration. 

Because the main CPU is not af¬ 
fected by pc-elevator 386, the system 
boots up normally with the 286. The 
setup program then guides users 
through installation of the accelerator 
board. It asks about hardware configu¬ 
ration, displays a picture of its recom¬ 
mended switch settings, and asks users 
to set them the same. Users still can 
change the switch settings on the 
screen (for example, if an addressing 
conflict might possibly arise). 

The setup program also allows al¬ 
location of the 386 memory pool into 
RAM disk, disk cache, main memory, 
extended memory, or expanded RAM 
(EMS) space. The software for doing 
this is easy to use and graphic. Any 
EMS already present in the system also 
can be used by pc-elevator 386. The 
amount of memory allocated to DOS 
can vary from 236KB to 640KB. 

Once the setup procedure is com¬ 
plete, pc-elevator 386 is started by typ¬ 
ing UP. This loads a kernel into the 386 


at protection level 0, then causes the 
computer to reboot using that micro¬ 
processor. A device driver called 
UPDEV.SYS is loaded, providing mem¬ 
ory partitioning as described above as 
well as an interface to the 286. 

Compatibility in an environment 
such as this is more difficult, and in¬ 
deed pc-elevator 386 has more compat¬ 
ibility problems than any other board 
tested. The biggest difficulty appears to 
be video on a CGA. Software that at¬ 
tempts to prevent snow from appearing 
on the CGA usually waits in a tight 


loop for the horizontal retrace to 
occur, then writes two or three charac¬ 
ters out in the short time available. On 
pc-elevator 386, it takes a long time to 
get information from the host CPU— 
ATPERF shows an effective result of 172 
wait states for video writes. Therefore, 
by the time the 386 finds out that re¬ 
trace is occurring, it is already over, 
and snow results. Software that uses 
BIOS to handle the CGA performs bet¬ 
ter because pc-elevator 386 simply 
passes the entire task to the 286, which 
has no such timing problems. Ready! 


C5.0 

has three features 
professional 
programmers can t 
live without. 


Microsoft C 
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London, 12:15 a.m.: Inventory File Updated 
Hong Kong, 8:15 a.m.: Cash Receipt File Collected 
Lima, 7:15 p.m.: The Day’s Orders Retrieved 

“Whodunnit?” 

(Case No. 52 The Mystery of CCExpress) 


“It was really the most extraordinary business... 

“It seems several computers in distant parts of the 
world were intelligently accessed for the purpose of 
collecting and disseminating vital information for the 
next day’s business activities at odd hours without the 
benefit of any human operator. They were efficiently 
reorganizing and transmitting their data to the PC of 
one Mr. Edward Drake of Trenton, New Jersey. Drake’s 
alibi — a quiet dinner at home with his family at the 
time of these activities. 

“The evidence decidedly pointed to Meridian 
Technology, Inc., one of the leading manufacturers of 
communications software. Meridian has developed a 
remarkable new communications software package 
referred to as “CCExpress.” CCExpress allows fully 
automated, totally unattended, remote operation and 


file transfer between IBM PC, XT, AT and compatible 
computers. 

“And the plot thickens. CCExpress also includes Carbon 
Copy PLUS, the only double feature in communications soft¬ 
ware, to make up a highly powerful tool for complete com¬ 
munications. An amazing piece of business... 

“A few questions remained unanswered, so I rang 
Meridian at (714) 261-1199 and the rest was explained 
to me. By using the menus available in CCExpress, 

Drake instructed his computer to access the other com¬ 
puters in remote locations during lowered telephone rates 
and abnormal hours of operation. 

“Drake’s business savvy and the strategic advantage he 
afforded his company utilizing his computer 24 hours of the 
day with CCExpress was quite impressive! The mystery 
was solved.” 


CCExpress, around the clock and around the world. 
Simply put, a vital link to your success. 


r MERIDIAN TECHNOLOGY INCIIIlim 


7 CORPORATE PARK ■ SUITE100 ■ IRVINE, CALIFORNIA ■ 92714 ■ (714)261-1199 

Carbon Copy, Carbon Copy PLUS, and CCExpress are registered trademarks of Meridian Technology, Inc. All other referencedjproducts are trademarks of their respective manufacturers. 
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ACCELERATING TO THE 386 

had serious display problems on the 
CGA, including an inability to change 
its background color. The program 
appeared to be using the color set for 
a monochrome monitor. 

Ready! also failed to run in ex¬ 
panded memory on pc-elevator 386, 
with the error message “Attempt to 
DMA to address above OBFFFFH.” 

Ready! appears to copy itself into ex¬ 
panded memory using DMA, rather 
than using the more traditional REP 
MOV instruction. On pc-elevator 386, 
every access to an expanded memory 
on the system bus requires 286 CPU 
intervention because EMS memory is 
not directly addressable by the 386 
processor. When asked about this prob¬ 
lem, an ARC representative wondered, 
“Where did they [Living Videotext] get 
the idea they could do that?” He said 
IBM never stated that an add-in board 
(such as an EMS board) had to accept 
DMA accesses and that it was a bad as¬ 
sumption to make. 

Other pc-elevator 386 incompatibil¬ 
ities include an inability to run the Ad¬ 
vanced Diagnostic routines. The diag¬ 
nostics even misidentified the CGA 
video board as an EGA board. 

Because UPDEV.SYS runs at protec¬ 
tion level zero, it rejects all 386 operat¬ 
ing systems, such as The Software 
Link’s PC-MOS/386. Quarterdeck’s 
QEMM will not run, but its functions 
are provided by UPDEV, so Quarter¬ 
deck’s DESQview ran correctly in emu¬ 
lated expanded memory. ARC designers 
say they “are discussing” various possi¬ 
bilities with software vendors. 

The pc-elevator 386 documenta¬ 
tion, in an 8.5-by-ll-inch format, is 
rather poorly printed (it is marked “Ver 
0.02”). The content, however, is excel¬ 
lent, written at an easily understandable 
level without talking down to the user. 
An entire chapter is devoted to trouble¬ 
shooting, and appendixes are included 
with detailed technical information. 

ARC was the only manufacturer to 
include a 387 on the board tested, 
which drastically improved its floating¬ 
point performance. However, pc - eleva ¬ 
tor 386’s unique memory architecture 
afforded it a significant speed gain even 
on software that did not use the 387, 
such as the SORT program. For users 
looking for the easiest method of in¬ 
jecting tremendous speed into existing 
applications on a base PC system, pc - 
elevator 386 is an excellent solution. 
Intel Corporation. Inboard 386/AT (see 
photo 3) is the most professionally 
packaged board of those reviewed. 

Small touches include storage cases for 
both the 286 and 287, an innovative 


dent-puller chip extraction tool, and a 
flexible circuit cable with no daughter¬ 
boards attached. 

Inboard 386/AT comes with a 64KB 
direct-mapped cache and optional 1MB 
of 32-bit, two wait-state RAM on the 
card. Intel also sells a 2MB piggyback 
board. Inboard with no RAM and no 
connector cable sells for $1,395. The 
system with 1MB of RAM installed is 
$1,695. Intel offers cable kits to handle 
PGA and LCC sockets; the required 
cable kit to match the particular com¬ 
puter is $200, raising the minimum 


price to $1,595. A piggyback RAM board 
with 1MB installed costs $695, 2MB in¬ 
stalled is $1,195, and a 10-MHz 287 on 
a daughterboard that fits in the 387 
socket formerly cost $495, but has been 
discontinued. A 16-MHz 387 costs $795. 

Intel requires that the system 
board have an 8-MHz crystal installed, 
which they supply for use in 6-MHz 
machines. The board is set up to pass 
the speed-cop test with this crystal in 
place. A socket for a 387 is included, 
and 64KB of 32-bit-wide direct-mapped 
cache is implemented with static RAM. 


Speed. 


Fast Execution Speed. 

Microsoft® C 4.0 Microsoft C 5.0 
Sieve (25 iterations) 5.7 3.3 

Loop 11.0 0.0* 

Float 19.9 0.1 

Dhiystone 22.8 19.1 

Pointer 14.2 7.4 

New optimizations generate the fastest code: 

—Inline code generation. NEW! 

—Loop optimizations: NEW! 

—Loop invariant expression removal. NEW! 
—Automatic register allocation of variables. NEW! 
—Elimination of common sub expressions. 

—Improved constant folding and value propagation. 

Fine tune your programs for even greater speed: 

—Coding techniques for writing the fastest possible 
programs are included in the documentation. NEW! 
—Segment Allocation Control: 

—Group functions into the same segment to get faster 
NEAR calls. NEW! 

—Specify which segments receive variables to yield 
faster NEAR references. NEW! 

—Uses register variable declarations. 

—Mix memory models using NEAR, FAR & HUGE 
pointers. 


*Tiine is negligible. 
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gf Professional C function library 
gf 30 day money back guarantee 
[^ Multiple bullet proof windows 
gf Easy full screen data entry 
& Unlimited data validation 
& Context sensitive help manager 
[^ Menus like Lotus and Mac 
Programmable keyboard handler 
gf Text editor routines 

No royalties or runtime fees 
[^ Library source included FREE 
gf Free technical support 
gf Free BBS at (214)418-0059 
^ Supports all major compilers 
including Microsoft 5.0 
gf VCScreen code generator too! 
UNIX version avaialable, 
call for details 














ACCELERATING TO THE 386 

Inboard has 8 bits of tag RAM, allowing 
all RAM within die first 16MB (all that 
an AT is capable of addressing) to be 
cached. All RAM in the system is 
cached, including the fast 32-bit RAM 
on Inboard, but no provision exists for 
caching ROM or video memory. 

The flexible circuit cable supplied 
with Inboard (for connecting to the 
vacated 286 socket) is unusually simple, 
with a thin connector on each end and 
no additional components. The board 
as tested came with 1MB of 32-bit RAM, 
and connectors are supplied for a 
piggyback board that can provide up to 
2MB of additional RAM space. 

Intel provides the most compre¬ 
hensive installation instructions of 
boards tested. If instructions are fol¬ 
lowed carefully, installation is straight¬ 
forward. The most difficult part is set¬ 
ting the 12 DIP switches that configure 
the board. They are located across the 
top of the board, and are too easily 
changed inadvertently while the board 
is being installed. 

Unfortunately, Intel makes no pro¬ 
vision to use an existing 287. Any math 
coprocessor in the system must be re¬ 
placed with an Intel-supplied 287 plug. 
Intel will sell a 387 or a 287 soldered 
to an adapter board. They do not sell 
an empty adapter board. 

Intel provides a small dent-puller 
chip extraction tool for the 286. With 
the tool hooked under the edge of the 
chip (its base resting on the system 
board) and the knob tightened, the 
chip can be lifted gently from its socket 
without prying. Removing the CPU is 
less traumatic with this tool than with 
those supplied by other manufacturers. 
Small boxes are provided to store the 
removed 286 and 287 chips. 

The board installs most easily in 
slots 5 or 6, and the flexible circuit 
cable is run over the top of any boards 
between Inboard and the 286 socket. If 
no piggyback board is installed, only 
one slot is consumed; with the piggy¬ 
back board, the adjacent slot is able to 
accept only short boards. 

Inboard 386/AT comes with various 
programs, several of which are device 
drivers, intended to be loaded in the 
CONFIG.SYS file. The INVOC.SYS file 
(which is short for invalid opcode) 
adds error handling for the additional 
interrupts that the 386 can generate 
due to error conditions. 

SPEED.COM can be used to 
change the processor’s speed from the 
DOS command line. Four speeds are 
provided; the accelerator board has a 
fast and slow clock, and can turn the 
cache on and off independently of the 


clock speed. Intel refers to these as 
speeds 1 (slowest), 2 (fast clock, no 
cache), 3 (slow clock, cache on), and 4 
(fastest). SPEED.SYS provides the ability 
to change 'processor speeds with a 
hot-key combination at any time (Ctrl- 
Alt-Shift plus a digit 1 to 4). 

Intel also provides IEMM386.SYS, a 
program that uses the 386 memory 
management facilities to emulate ex¬ 
panded memory with extended mem¬ 
ory. This provides the same functions 
as QEMM. DESQview seems to work 
properly with both, but its memory sta¬ 


tus display behaves oddly. The “Largest 
Block Available” under IEMM is always 
OKB. Intel customer support suggested 
using Quarterdeck’s QEMM instead. 

Although Inboard provides the 
option to turn off all but 236KB of 
lower system RAM, Intel did not see fit 
to supply a program that would force 
execution to take place in fast RAM. 

The first and most obvious com¬ 
patibility issue arose immediately after 
installing the board; IBM’s SETUP pro¬ 
gram, which needs to configure mem¬ 
ory size, hung instead of resetting the 


Speed. 


Fast Compilation. 

Fast Prototyping. 

Microsoft C Version 5.0 includes QuickC^ which 

lets you edit, compile, debug, and execute in an 

integrated environment. It’s ideal for prototyping. 

• In-memory compilation at 10,000 lines/ 
minute. NEW! 

• Built-in editor with parentheses, bracket and 
brace matching. 

• Use the integrated debugger to animate through 
your program, add watch variables and set 
dynamic breakpoints. NEW! 

• MAKE file is automatically generated for you. 
Simply indicate the modules you want to use, 
then MAKE recompiles and links only those 
modules that have changed. NEW! 

• Full C 5.0 compatibility: 

—Completely source and object code compatible. 

—Emits CodeView®-supported executables. 

—Identical compile/link command line switches. 
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Programming Ease for Scientific 
& Engineering Applications 

No matter what your level of programming expertise, if you write your own programs 
for engineering, science, or statistics applications, Wiley Professional Software’s technical 
programming tools enable you to save programming time and development costs. These 
tools allow you to generate dependable, accurate and error-free code, quickly and easily. 


NEW! 


NEW! 

Statistics Subroutine Libraries 


50 More FORTRAN Library 


STATLIB series, developed by PSI/Systems, is a one- 
stop source for Time Series and Graphics data analysis. 
These two new subroutine libraries are ready to address 
your statistics programming problems. STATLIB.TSF 
covers routines in forecasting and analysis of time-based 
data. Generalized linear regression models, ARIMA 
models, survival analysis, econometric forecasting, 
exponential forecasting, and spectral analysis are just a 
few of the routines which will prove invaluable to statis¬ 
ticians and to programmers, engineers, and scientists 
who use statistics. 

STATLIB.GL is a statistical graphics library with 
subroutines for Box-Jenkins identification, scatter 
graphs, curve-fit graphs, contour maps, axonometric 
plots and much more, including a library of GKS device 
drivers. 

Economists and marketing and financial forecasting 
professionals will find these routines invaluable in their 
day to day work. And they are a must for every scientist 
and engineer who programs in FORTRAN. These sub¬ 
routine libraries give you all the benefits of a complete 
package and the added advantages of allowing you to 
quickly and easily customize your program for your 
needs. SOURCE CODE INCLUDED. 

STATLIB.TSF: Time Series Analysis & 


Forecasting Subroutine Library.$295 

STATLIB.GL: Statistical Graphics 

Subroutine Library.$295 


Microsoft and IBM Professional FORTRAN versions 
available. 


The Classic Subroutine 
Library for BASIC, FORTRAN, 
and C Programmers 


MICROSOFT FORTRAN Library.$175 

C Language Library.$175 

BASICA Library.$125 

IBM Professional FORTRAN Library.$175 


The 50MORE FORTRAN Library, developed by Peer¬ 
less Engineering Service, offers a collection of sub¬ 
routines and utilities previously unavailable in our 
FORTRAN Library. Included are pretested and pre¬ 
compiled subroutines covering such areas as Matrices, 
Polynomials, Differential Equations, and Numerical 
Analysis (including FFTs), plus utilities for more effec¬ 
tive screen handling. SOURCE CODE INCLUDED. 
MICROSOFT FORTRAN or 

IBM Professional FORTRAN version.$125 


NEW! 

SWAP Conversion Software 


SWAP is a high-speed software program for the IBM- 
PC® that allows users to quickly and easily switch from 
one word processing file format to another. You don’t 
need to own or operate the program you are converting 
from—just the program you are converting to. 

Now you can SWAP documents to and from any 
of these popular word processing programs: Word¬ 
Star®, WordStar 2000®, Multimate®, WordPerfect™, 
DisplayWrite® 3 (DCA Revisable Format), and 

ASCII.only $79.95 

SPECIAL FEATURES: 

• Batch processing (allows you to convert more than 
one file at a time) 

• Lightning fast (five times faster than competitive 
products) 

• Reliable (guaranteed to convert all possible ele¬ 
ments) 

• Easy to use (does not require any previous computer 
knowledge) 

• More thorough and accurate than conversions that 
are already built into popular word processing 
programs 

• A library approach which allows easy and automatic 
access to the appropriate conversion 

• Updates for new versions 



WordStar and WordStar 2000 are registered trademarks of MicroPro International Corporation. MultiMate is a registered trademark of MultiMate 
International, an Ashton-Thte company. WordPerfect is a trademark of Satellite Software International. DisplayWrite is a registered trademark of 
International Business Machines Corporation. 


y 


To order any of Wiley’s scientific and engineering programming tools with your VISA or MasterCard, 

212-850-6788 #rwrite 



WILEY 


Wiley Professional Software 
John Wiley & Sons, Inc. 

Attn: D. West 
605 Third Avenue, 

New York, NY 10158 
Dealer inquines invited 
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ACCELERATING TO THE 386 


system. It turns out that Inboard fails to 
reset properly under software unless 
SPEED.SYS is installed. Any software 
that reboots the system, including In¬ 
tel’s own SETUPAT (supplied with the 
Above Board PS/AT) will hang with In¬ 
board. SPEED.SYS traps and corrects 
the most common problem of Ctrl-Alt- 
Del, but does nothing for programs 
that attempt to reboot on their own. 

The first two times that Inboard 
was installed, it failed with a Parity 
Check 1 message when running Fast- 
back at any speed. FCONFIG (Fast- 
back’s configuration and testing pro¬ 
gram) worked perfectly, including the 
DMA test. Fastback failed after writing a 
few tracks to the disk, even if it was 
configured with the /SLOW switch. The 
third time it was installed, it worked 
perfectly. An Intel representative said 
that the company uses Fastback on a 
daily basis without problems, running 
it on machines that are identical to the 
tested configuration. 

Inboard 386/AT failed to run 
Microsoft Windows/386, which halted 
with the error message “Unsupported 
Intel 80386 CPU version.” The packag¬ 
ing for Windows states that it will run 
with Inboard; this is apparently an 
older board with an older CPU chip. 

Inboard was also unable to suc¬ 
cessfully complete the math coproces¬ 
sor or keyboard routines in the Ad¬ 
vanced Diagnostics. The math coproces¬ 
sor test returned error 701, while the 
keyboard test returned error 300 and 
also hung the system. 

Inboard’s manual is a perfect- 
bound book printed in two colors, with 
many line illustrations. The installation 
section is detailed and straightforward, 
and is broken into three sections, one 
for each of the IBM AT, Compaq, and 
Tandy 3000 computers. The binding 
will not lay flat, forcing the user to find 
a weight to hold it open while attempt¬ 
ing to follow the instructions. However, 
it is punched for an IBM-standard 
binder, and the pages can be popped 
out of the glued binding easily. 

Intel makes the mistake of assum¬ 
ing that its users have no need for or 
interest in technical detail. The manual 
includes no detailed information about 
the theory and behavior of either hard¬ 
ware or software. In fact, it is often 
written down to users, for example, 
explaining that a “stronger” power sup¬ 
ply might be needed. 

Orchid Technology, Inc. Orchid’s Jet 386 
board (see photo 4) allows users a 
wide range of choices in setting up a 
machine. It allows use of, but does not 
require, the Jet RAM 32-bit RAM card. 


Similarly, the purchaser can install a 
287 math coprocessor on the system 
board, a 387 or a 287 on the Jet 386 
card, or no coprocessor at all. Jet 386 
has a socket for the original 286 CPU, 
and a switch so that either that or the 
386 can be the default CPU. The list 
price of Jet 386 without RAM or a math 
coprocessor is $1,299, and the required 
cable kit (PGA or LCC) to match the 
particular host costs $149. The Jet RAM 
card with 2MB costs $995. The 287 
daughterboard for the 387 socket is 
$95; it allows use of an existing 287. 


The system tested had a 10-MHz 
287 math coprocessor with a system 
board adapter, and the optional Jet 
RAM card with a full complement of 
2MB. The base Jet 386 board has no 
system RAM of its own, but does have a 
64KB direct-mapped cache with 6 bits 
of tag RAM, capable of caching data 
read from within the first 4MB. 

Four sockets, designed to accept 
the Jet RAM card and provide a 32-bit 
memory bus, are mounted on the back 
of the Jet 386 board. The Jet RAM card 
can also be inserted directly into the 


And speed. 


Fast Debugging. 

Microsoft C Version 5.0 includes Microsoft CodeView, 
our source-level windowing debugger that lets you debug 
more quickly and thorouglily than ever before. 

• Debug larger programs: 

— Debug through overlays created by the 
Microsoft overlay linker. NEW! 

—Expanded Memoiy Specification (EMS) 
support. NEW! 

•Fast debugging tlirough precise control of your 
program execution: 

—Access source level and symbolic debug information 
from your Microsoft C, FORTRAN, and Macro 
Assembler progmms. NEW! 

—View your source code and assembly simultaneously. 
—Watch tiie value of variables change as you execute. 
—Set conditional breakpoints. 

—Animate or single step tlirough your program. 

• CodeView brings you as close as you’ve ever been 
to your hardware: 

—Swap between your code and output screens. 
—Watch your registers and flags change as your 
program executes. 'C 

All benchmarks run on an IBM® Personal System/2!" 



For your free C 5.0 information packet, call: 

( 800 ) 426 - 9400 . 

In Washington State and Alaska, (20(5) 882-8088. In Canada (416) 673-7638. 
Microsoft, the Microsoft logo and CodeView are registered trademarks and QuickC 
is a trademark of Microsoft Corporation. IBM is a registered trademark and 
Personal System/2 is a trademark of International Business Machines Corporation. 


CIRCLE NO. 150 ON READER SERVICE CARD 


JANUARY 1988 


121 










ACCELERATING TO THE 386 

system bus, but, if this is clone, the Jet 
RAM is then limited to 16-bit transfers 
at a significant cost in speed. 

An on-board socket for a 387 is 
present; Orchid sells the Jet/287 
daughterboard, which allows a 287 to 
be used in this socket. Jet 386 comes 
standard with the 287 system board 
adapter, which allows use of the math 
coprocessor in its original socket (even 
if no math coprocessor is used, the 
adapter is still required). The flexible 
circuit cable that connects to the sys¬ 
tem board CPU socket is more reliable 
than a ribbon cable and attenuates both 
received and transmitted noise. 

A small toggle switch on the back 
panel controls the choice of the CPU 
used when the system boots. Up, logi¬ 
cally enough, indicates the 386. Chang¬ 
ing this switch while the power is on 
usually resets the system (it performs a 
cold boot), but Orchid recommends 
against doing so if the Jet RAM card is 
installed. Orchid also provides software 
that switches between processors with¬ 
out the need for rebooting. 

Jet 386 comes in several packages: 
one contains the Jet 386 board, another 
contains the Jet RAM card, and a third 
contains the flexible-circuit cable and 
additional installation hardware. 

After the jumpers are set, the Jet 
RAM card installs on the back of Jet 
386, with about a half-slot separation. 
Both are full-length boards, and some¬ 
what less than full AT height. 

Orchid likes to use daughter¬ 
boards. A small printed circuit board 
(PCB) is attached to one end of the 
flexible circuit cable and another PCB 
for the 287 system board adapter is at¬ 
tached to the other end. Using the 287 
on Jet 386 requires yet another 
daughterboard. A small ribbon cable 
connects the 287 system board adapter 
to a connector on Jet 386, close to the 
rear of the machine. 

Normally, the 2MB on the Jet RAM 
card would be placed in extended 
memory, where in the current DOS 
environment it can only be used for a 
memory disk and a few obscure pro¬ 
grams. Extended memory fares better 
on the 386; several programs cause it 
to emulate expanded memory 
(IEMM386 from Intel, QEMM from 
Quarterdeck). Because most software 
runs in the lower 640KB, Orchid allows 
a user to disable all but 236KB of sys¬ 
tem RAM on the system board, and fill 
in the difference with the Jet RAM card 
for greater speed running everyday 
applications. Disabling system board 
RAM on the AT is done by moving a 
jumper; all Jet 386 options are set with 


jumpers, not switches, which is some¬ 
what inconvenient. Jet RAM options are 
set with jumpers that are then left be¬ 
tween the two boards. These jumpers 
cannot be seen or changed without dis¬ 
assembling the entire Jet system. 

Once its jumpers are set, installa¬ 
tion is straightforward, but requires 
care. Orchid includes a chip extractor 
tool (a metal strip with a 90-degree 
bend at the end) for prying the 286 


m, 


hen booted in 286 
mode, Orchid’s Jet386 is 
indistinguishable from na¬ 
tive 286, but operation of 
the 287 was erratic. 


from its socket. Getting the tab of Or¬ 
chid’s extractor firmly between the 286 
and its socket proved to be an impossi¬ 
ble task. However, Intel’s dent-puller 
chip extractor easily pried the micro¬ 
processor out of its socket. 

The board set can plug into any 
16-bit slot on the AT. Because the Jet 
RAM card takes up room on the left of 
the board, and the daughterboards take 
space on the right, the system con¬ 
sumes at least 2Vi slots (or 3, if the 287 
system board adapter is used). Placing 
the card in the end slot (slot 8) would 
cut it to two. In the test machine, the 
disk controller resides in slot 8, and its 
cables are not long enough to allow it 
to be moved, so Jet 386 was installed 
in slot 6 instead. 

Documentation for Jet 386 assumes 
that additional boards can be rein¬ 
serted after the product is completely 
installed. However, the flexible circuit 
cable does not have enough slack to 
run it under the card in slot 8. Given 
the short cables, users must first install 
the system board connectors, reinstall 
the board in slot 8, connect die 287 
cable to Jet 386, insert Jet 386 into slot 
6, then finally connect the flexible cir¬ 
cuit to the Jet 386 board. 

Orchid mentions that the cable 
connecting the 287 to the Jet has con¬ 
nectors with pin 5 cut off, so that the 
cable cannot be reversed accidentally. 
The cable’s corresponding plug does 
not prevent such a reversal, but the 
correct connection is fairly obvious. 

Jet 386 comes with a device driver 
(JET386.SYS) that controls switching 
between 286 and 386 modes, as well as 


turns the cache on and off. The cache 
can be enabled for system RAM only, 
or for both RAM and ROM. No slow- 
clock 386 mode exists. This proved to 
be a disadvantage because some copy¬ 
protection schemes fail at high speeds; 
for example, Lotus 1-2-3 cannot run 
under 386 operating environments 
such as PC-MOS/386. JET.COM provides 
a simple method of controlling the 
device driver from the DOS command 
line. No hot key exists for changing 
caching or processors. 

Because the 32-bit Jet RAM is so 
fast, Orchid providesJETSPEED.COM, 
which consumes just enough memory 
to run a new copy of COMMAND.COM 
at the 256KB boundary. It allows all 
applications to run entirely within Jet 
RAM (provided they fit in the 390KB of 
space remaining). Extra memory can 
be recovered easily by typing EXIT at 
the DOS prompt. This is preferable to 
the usual scenario of having a TSR con¬ 
sume the memory with no practical 
method to get it back. 

The company also includes Orchid 
Productivity Software, a collection of 
utilities that provide a disk cache, a 
print spooler, a RAM disk, and AT-clock 
manipulation functions. 

When booted in 286 mode, Jet 386 
is essentially indistinguishable from na¬ 
tive 286. Orchid says that it passes the 
IBM speed-cop ROM test, and all soft¬ 
ware tested ran correctly, as long as it 
did not require the 287. However, op¬ 
eration of the 287 from the 286 was 
erratic at best; it would usually gener¬ 
ate incorrect results, and occasionally 
hang the system. Jet 386 caused the 287 
to fail the math coprocessor test in the 
Advanced Diagnostics. 

Orchid was unable to reproduce 
this failure in an identical configuration 
at its factory, and supplied a set of re¬ 
placement boards (without a new 287). 
This board set failed in the same man¬ 
ner after it warmed up. A different 287 
(80287-3) was tried in the first board 
set, and it also behaved erratically. 

To the 286, Jet RAM has no advan¬ 
tage over system board RAM; both use 
one wait state for read and write ac¬ 
cesses. The Jet RAM card only comes 
into its own with the 386, when its 32- 
bit data path can be used. 

Jet 386 is highly compatible in 386 
mode; the board ran every DOS pro¬ 
gram tried, including the system board 
test in the Advanced Diagnostics. It also 
successfully ran QEMM, PC-MOS/386, 
and Concurrent DOS 386. 

Program intended for Phar Lap’s 
RUN386 environment executed prop¬ 
erly, but hung upon termination. Jet 
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TURBO PASCAL 
AND TURBO C.. 


HALO 



“Ideal! TurboHALO does the job 
comparable to packages costing 
$3000 to $4000r 
Jim Bromley 
Superintendent of 
Spectrum Management 



“I like the speed of 
TurboHALO...it’s ten times faster 
than the competition.” 
Deniz Terry 
Doctoral Candidate 


“TurboHALO is so fun... 

I use it to design 
programs as a hobby...It’s got 
lots of ability.” 
William Porter 
Control Systems Manager 



“We evaluated all of the graphic 
development packages for Turbo 
Pascal, and TurboHALO was the 
hands down winner!” 

Quinn Curtis 

Largest New England Distributor 


It’s time to put graphics 
into your programming. 

A picture’s worth a thousand words. 
So your programming isn’t complete 
until you have graphics. TurboHALO 
brings your screen and printer to life 
with subroutines that draw, chart, map, 
and display. All with color, shape, 
clarity, perspective and motion. With 
TurboHALO, create any picture you 
can imagine. 
TurboHALO gives you 
graphics power. 
TurboHALO gives you everything you 
need for Turbo C and Turbo Pascal 
graphics programming. A library of 
over 150 graphics subroutines. Drivers 
for over 42 graphics hardware devices 
for the IBM PC family and compatibles. 
You can create the images you want, 
on the hardware you have! 
Fast, proven and reliable. 
TurboHALO is up to ten times faster 
than other graphics toolkits. And with 
TurboHALO you get proven, reliable 
programming tools used by 
professionals for years. 
You’ll like TUrboHALO or your 
money back! 
TurboHALO is available for only $95. 
You get an unconditional 45-day 
money-back guarantee on TurboHALO. 
To order, call your dealer or IMSI at 
(415) 454-7101 or (800) 222-4723; in 
CA (800) 562-4723; in Washington DC 
(202) 363-9340 or in NC(919) 854-4674. 


YES, I want to see the difference 
TurboHALO makes in my graphics 
programming! Rush me the following 
TurboHALO Graphics Toolkit(s) @ $95 
each plus $3 shipping. California 
residents add 6% sales tax. 

□ TurboHALO for Turbo Pascal 

□ TurboHALO for Turbo C 

□c/iec/c enclosed for $ _ 

(made payable to IMSI) 

□ Charge my credit card 

for$ _□ VISA □ MasterCard 


\ Signature 

_ Card Number Expiration Date 

FOR 

GRAPHICS 


TurboHALO requires 256K memory (min); memory resident drivers require 2K (TUrbo Pascal only); DOS version 2.0 or higher; Borland language/compiler required. TUrboHALO is a trademark of 
Media Cybernetics and IMSI. TUrbo C and Turbo Pascal are trademarks of Borland. 



Name 


Title 


Company 


Street 


City State Zip 
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ACCELERATING TO THE 386 

386 almost ran an early release of Win¬ 
dows/386—Windows started, some¬ 
times displayed the mouse cursor and 
the main screen, then died with the 
message “1102—Please Reboot Your 
System.” No errors were encountered 
with the 287 in high-speed mode. 

Jet 386 operated correctly with all 
tested hardware except Intel’s Above 
Board. It was unable to successfully 
load the Above Board driver EMM.SYS 
in any mode. 

The cache only operates when the 
80386 is running; it normally caches 
any RAM within the first 4MB that is 
not located on the Jet RAM card. The 
cache can also be enabled for the 64KB 
system ROM area at segment F00011. It 
significantly speeds some software, but 
can affect compatibility. 

The cache consists of 64KB of 32- 
bit-wide zero-wait-state static RAM. A 
cache miss takes 10 to 12 wait states, 
which is actually slower in realtime 
than normal memory accesses on the 
286. Poorly localized software (such as 
the SORT program) run as slowly on 
the 386 with the cache as they do on 
the 286. Disabling the cache makes 
them run more slowly. 

Jet RAM is 32-bits wide at two wait 
states, and is not cached. Running 
JETSPEED first (so that the entire pro¬ 
gram ran in Jet RAM) caused the SORT 
program tested to run in about one- 
third the time. 

The system memory access speed 
is affected by the crystal on the system 
board. Jet 386 took significantly longer 
(6 to 25 percent, depending on cach¬ 
ing) to run the MASM benchmark with 
the system’s original 12-MHz crystal in¬ 
stalled. Orchid should include a 16- 
MHz crystal to let users eke out that 
last bit of speed. 

The Jet 386 documentation is a 
small spiral-bound typeset book; it is 
both well organized and well laid out. 
Installation steps are clear. Users must 
read the Jet RAM instructions first be¬ 
cause the Jet RAM manual is merely a 
replacement for incorrect sections of 
the Jet 386 manual. The manual itself 
contains many sketches to simplify in¬ 
stallation. The only problem with Or¬ 
chid’s documentation is that referenc¬ 
ing both books can be confusing; nei¬ 
ther is indexed, but both manuals have 
good tables of contents. 

Orchid supplies detailed program¬ 
ming information about the accelerator 
board, such as its I/O port assignments 
and the techniques used to switch its 
processor speed and enable tine cache. 
A reference section details the myriad 
of software parameters. 


THE SUM OF THE PARTS 

The four accelerator boards reviewed 
here attack the same problem in rather 
different ways. Three succeed quite 
well and can be recommended. 

American Computer and Peripheral 
supplies a 386 as simply as possible, 
without added features or options. If 
386 Turbo were priced more appropri¬ 
ately (under $1,000), it might be a 
good choice for the experienced user 
on a budget, or for an OEM, as it is the 
most compatible of the four boards 
tested. However, given its lackluster 
performance and premium price, 386 
Turbo has nothing to recommend it. 

T he four 386 accelerator 
boards reviewed attack the 
same problem in rather dif¬ 
ferent ways. Three of them 
succeed quite well 


Intel Corporation and Orchid 
Technology made remarkably similar 
architectural choices with different im¬ 
plementations. Intel’s Inboard 386/AT is 
easier to install, cleaner, and more self 
contained, especially in larger configu¬ 
rations. Its failure on the test machine 
to run Fastback for two out of three 
installations, however, is disturbing. 

Orchid’s Jet 386 also had its share 
of disquieting moments, such as the 
skittish 287 and Windows problems. Jet 
386 and Inboard 386/AT are similarly 
priced for identical configurations, al¬ 
though Orchid’s configurations are less 
expensive. For the minimum configura¬ 
tion with no RAM or math processor, 
Jet 386 is almost $100 less. Orchid of¬ 
fers a wider variety of math options; 
for those users willing to accept 287 
math speed (which is by no means 
slow), Jet 386 is by far the less expen¬ 
sive choice. Intel no longer offers an 
alternative to the high-priced 387. 

Where high-speed 32-bit RAM is 
concerned, Intel wins. It offers options 
of 1MB, 2MB, and 3MB, in a half-length 
board above 1MB. Orchid offers only 
the 2MB, full-size Jet RAM. Users look¬ 
ing to minimize space or maximize 
RAM should look to Intel. 

Applied Reasoning Corporation’s 
pc-elevator 386 is a rather different so¬ 
lution. It has a certain beauty in its 
implementation of both hardware and 
software. Large memory expansion op¬ 


tions are promised for the future, but 
were not available at the time of this 
evaluation. If speed and ease of use are 
more of an issue than compatibility or 
growth to 386-based operating environ¬ 
ments, then this is an excellent choice. 
For users upgrading from a PC or an 
XT, it is the only choice. 

With three successes out of four 
tries, 386 accelerator boards are a via¬ 
ble approach to upgrading a computer 
to the next generation of performance. 
Apart from the increase in processing 
speed, the major advantage over a plain 

286 system is entry into the growing 

world of 386 software. That alone 
makes this upgrade much more signifi¬ 
cant and desirable than merely upgrad¬ 
ing to a 286 processor. 1 nSm fel 

American Computer and Peripheral 
2720 S. Croddy Way 
Santa Ana, CA 92704 
714/545-2004 

386 Turbo ivith 1MB of RAM $1,495 
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Applied Reasoning Coiporation 
86A Shennan Street 
Cambridge, MA 02140 
617/492-0700 

pc-elevator 386 with 1MB of 
RAM $1,995 

387 math coprocessor $795 

CIRCLE 339 ON READER SERVICE CARD 

Intel Coiporation 
PCEO (Personal Computer 
Enhancement Operation) 

Mail Stop CO3-07 
5200 N.E. Elam Young Parkway 
Hillsboro, OR 97124-6497 
800/538-3373; 503/629-7354 
Inboard 386/AT $1,395 
with 1MB of RAM $1,695 
cable kit (PGA or LCC) $200 
1MB piggyback board $645 
2MB piggyback board $1,145 
16-MHz 387 math coprocessor $795 
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Orchid Technology\ Inc. 

45365 Northport Loop West 

Fremont, CA 94538 

415/683-0300 

Jet 386 $1,299 

2MB Jet RAM card $995 

cable kit (PGA or LCC) $149 

287 daughterboard for 387 socket $95 

CIRCLE 341 ON READER SERVICE CARD 


Kent Quirk is president of Totel Systems, Inc., 
a Westford, Massachusetts, firm specializing 
in custom and semi-custom hardware and 
software development as well as the manu¬ 
facture of commercial electronic systems. 
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New Clipper ' 
Because your 
dBase applications 
keep getting bigger 
and better 


Get Clippers newest release, Summer ’8 1, 
for far faster program execution, smoother, 
speedier development cycles and faster 
compiling than ever before. 

The more sophisticated your database 
applications become, the more you need 
the Clipper compiler. 

More Programming Power. 

New commands, functions and dBASE® 
compatible indexing make new Clipper 
the most powerful solution yet for cre¬ 
ating the types of dBASE III PLUS™ 
applications you’re working on today 
Single-user or networking. For example, 
fully programmable functions make it easy to browse records, 
create pop-up menus or edit free text. 

It’s easy to develop your own user-defined functions and 
libraries with the Microsoft® C compiler, assembly routines 
or Clipper itself, and incorporate them into your application. 
And new Clipper compiles your code five times faster than 
its predecessor. 

Bottom line: You get more sophisticated, better applications, 
written quicker. 

And you still don’t have to buy extra copies of dBASE for 


every user of your Clipper-compiled 
program, or pay runtime or licensing fees. 

Faster Program Execution. 
dBASE can bog down in complex appli¬ 
cations. Not with new Clipper. It’s 10 
to 20 times faster than simple dBASE 
code — and even twice as fast as last 
year’s Clipper. 

Update today. 

If you’re currently a Clipper user, 
update to new Clipper for as little as 
$125. Included is a new manual com¬ 
plete with a full dBASE language 
reference section. 

If you’re not yet using Clipper, there’s never been a better 
time to step up to the best. 

To receive your new Clipper update, or for a free demo 
diskette, call (213) 390-7923 today That’s Clipper. The better 
you get, the better get. 

Nantucket Corporation. 12555 W Jefferson Blvd., Los Angeles, 
CA 90066. 

© Nantucket Corporation, 1987. Clipper is a trademark of Nantucket Corporation. Microsoft is 
a registered trademark of Microsoft Corporation. dBASE and dBASE III PLUS are trademarks of 
AshtonTate Corporation. 





m Nantucket. 
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Ryan-McFarland joins Austec 
to bring you MasterPlan. 

Language Tools to 
match your imagination. 



fter 25 years and 
k 600,000 installations, 
the best minds in language 
compilers have come together 
to create a MasterPlan™ A com¬ 
prehensive collection of tools to 
help you make the most of your 
applications imagination. Power¬ 
ful compilers and extensions 
for programmers. Networking 
and compatibility features to 
make MIS managers happy. All 
using the standards you’ve 
come to expect and the hardware 
you already own. 

We began with the COBOL 
environment and the experience 
that comes from Ryan-McFarland 
and the largest independent 
installed base of COBOL appli¬ 


cations in the world. Then we 
added the networking features 
that made Austec famous. The 
result is a collection of high 
performance COBOL products 
that can jump through all kinds 
of hoops. Even if you’re jumping 
across operating systems and 
computer types. 

In the world of FORTRAN, 
we started with the fastest, most 
powerful FORTRAN compiler for 
PCs. Then we added the features 
and extensions to make both 
development and porting an 
easy task with a single tool. 

Austec is also the single 
answer to the problems of net¬ 
working. Because ACENET,™ 
our network manager, provides a 


single cohesive interface to 
COBOL programs, regardless of 
the network or operating system 
types. 

In short, Austec has every¬ 
thing you need to master the 
applications development 
environment. And you already 
have the hardware to do it on. 

So not only do your applica¬ 
tions go further but so do 
your dollars. 

It’s all part of our great 
MasterPlan. To find out how our 
MasterPlan can fit in with 
yours call our inquiry line, at 
213-541-4828, for all the details. 

And well show you that 
becoming a master is easier than 
you ever imagined. 



AUSTEC 


MasteiTools for MasterMinds. 


1740 Technology Dr., Suite 300, San Jose, CA 95110 












unvlim'i'ted, a. [L. limitus]: The ability to expand your 
personal computer’s storage capacity beyond your wild¬ 
est imagination. For less than $350per 40 MB. 






Up until now, the concept of unlimited 
PC storage capacity was about as practi¬ 
cal as cramming all your office files into 
your briefcase. Storage capacity could 
only be stretched as far as the fixed 
capacity of your hard disk. Or to 
the limit of your patience for 
shuffling through stacks of 
floppies. 

But imagine instead that you 
could insert and remove hard disks as easily 
as a VCR cassette—your PC’s storage capac¬ 
ity would then be virtually limitless. 

That’s exactly the idea behind the Tandon 
Personal Data Pac, the world's first and 
only — P orta ble, Win¬ 

chester hard disk. 
Just attach a low- 
cost Ad-PAC drive 
receptacle to your 
PC, and its powers 
of memory are 
totally trans¬ 
formed. You can 
choose from a 
number r of self-contained, 

portable Personal Data Pacs that can 
be inserted and removed as easy as a floppy. 
Now a whole business worth of software 
and data can fit neatly into your 
briefcase. Ready to go any¬ 
where your business 
will take you. 

And when you 
are done for the 


day, your entire informa¬ 
tion base can be simply 
locked away where only 
you can get at it. 

If you want to share your 
software and data with 
others, the Tandon Personal 
Data Pac offers you the 
cheapest and most reliable 
“network” possible. Simply 
transfer what you need from one 
Pac to another, and turn a shared PC into 
a dedicated workstation, just for you. 

If your travels with the Data Pac take you 
on a bumpy road, don’t worry. Your software 
and files will be safe and secure inside the 
Pac's rugged housing. It 
can even take a trip in the 
mail or an occasional 
fall off your desk. 

See your Tandon 
Dealer today or call us 
at 1 - 800 - 556 - 1234 , 
ext. 171 (in California 
1 - 800 - 441 - 2345 , 
ext. 171) and learn 
the new definition for 
personal computing. 

The possibilities are limitless. 


We’re redefining 

personal computing. 
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COBOL 


1 


ma 

PC 

Setting 


Micro Focus COBOL Workbench effectively 
lures mainframe program development to the PC. 




MARY DEWOLF 


F or all those COBOL programmers 
who thought they had to learn a 
new programming language for 
PC applications, look again. Micro 
Focus has produced an integrated sys¬ 
tem that takes the old COBOL syntax 
beyond its batch-processing roots and 
into the interactive world. The Work¬ 
bench provides development tools, 
service routines, and language exten¬ 
sions that make COBOL more useful in 
its traditionally weak areas of system 
interface, variable-length fields, and 
screen interaction. 

Equally as important, the system 
includes compatibility extensions to 
allow source code to be exchanged 
between mainframe COBOL and the PC 
COBOL Workbench. The result is a sur¬ 


prisingly effective language for PC ap¬ 
plications and a powerful enough de¬ 
velopment system to lure mainframe 
program development on the PC. 

The COBOL language was devel¬ 
oped in a time of simpler applications, 
when input-process-output was the 
basic logic structure and user interfaces 
were accomplished manually. Moderni¬ 
zation of the language requires im¬ 
proved screen and keyboard handling, 
provision for variable-length fields, 
string-handling facilities, and linked 
lists (including memory management 
and address variables). 

ANSI standards have been moving 
slowly in this direction, which is evi¬ 
denced by the ANSI-74 statements, 
STRINGUJNSTRING, that are more pow¬ 


erful and readable than their C coun¬ 
terparts sprintf and sscanf. ANSl-’85 
adds record and file locking, explicit- 
length qualifiers on field names, and 
BY VALUE/BY REFERENCE clauses for 
CALI, statements. 

COBOL COMPATIBILITY 

The Workbench’s COBOL starts with a 
fully certified ANSI-74 language, then 
adds extensions to match features of 
IBM OS/VS COBOL, VS-COBOL II, and 
some ANSI-85 specifications. 

Micro Focus extensions provide 
features specifically geared to PC pro¬ 
gramming. Programmers choose the 
language level that they wish to use by 
putting a $SET statement at the begin-, 
ning of the source. 
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COBOL WORKBENCH 


COBOL is perhaps the most thor¬ 
oughly standardized of languages. Be¬ 
cause system-interface instructions are 
standardized by syntax rather than by 
functional details, a program can be 
expressed in a common language and 
yet behave quite differently under dif¬ 
ferent implementations. The same syn¬ 
tax that invokes VSAM access methods, 
at an IBM mainframe, will invoke a 
proprietary indexed access method 
under Workstations compiler. 

The compromises between the 
compiler and the operating environ¬ 
ment are well thought out. An example 
is the use of the MS-DOS SET com¬ 
mand to provide file names. By using 
an EXTERNAL clause in the file I/O 
ASSIGN statement, the entry used as a 
DDNAME at the mainframe is used as 
an Environment Variable at the PC. 

Also, as Job Control Language (JCL) 
statements relate DDNAME to DSN at 
the mainframe, an MS-DOS SET state¬ 
ment relates the environment variable 
to a file name. Drive and path informa¬ 
tion can be included as well. 

SORT statements raise another 
kind of compatibility problem, because 
the ANSI collating sequence sorts digits 
ahead of letters while EBCDIC sorts let¬ 
ters ahead of digits. To test mainframe 
programs at the PC, the COLLATING 
SEQUENCE clause must be used. 

Packed fields pose another com¬ 
patibility obstacle. COMPUTATIONAL-3 
fields are a format popular for IBM 
mainframes, but alien to an 8088. 
Workbench supports this format but 
only through conversions. Avoid such 
definitions if you are migrating a pro¬ 
gram from the mainframe to PC for 
permanent residence. 

WORKBENCH FEATURES 

For $3,290, the PC COBOL programmer 
receives not only a standard, compati¬ 
ble language, but also several utilities 
for more effective programming. The 
package is delivered on 10 diskettes. It 
requires 312KB of memory and can 
run on dual-diskette machines, but a 
hard disk is recommended. 

Editor. The built-in editor is fast (a 
fundamental requirement), has intuitive 
block-move and indent capabilities, and 
most of its functions are single-entry 
options that can easily be rearranged 
by a keyboard-macro program to fit the 
behavior of an editor with which the 
user is already familiar. 

One missing feature, which can be 
of major importance in a development 
environment, is the ability to collapse 
text—remove the details and examine 
the overall flow of a program. This fea¬ 


ture is of more obvious use in block- 
structured languages but certainly has 
merit for isolating blocks of logic or 
viewing data definition and procedural 
code on a single screen. 

Micro Focus supplies an adequate 
editor, if desired. Because the files cre¬ 
ated by the editor are simple ASCII text 
files, the Micro Focus editor need not 
be used. In addition, the Micro Focus 
editor provides no syntax checking or 
special formatting, so you lose little by 
retaining your personal favorite. 

Screen painter. A rudimentary screen 
painter (called Form in the documenta¬ 
tion) is available for source-code gen¬ 
eration. It provides a straightforward 

0 ne missing feature, 
which can be of major im¬ 
portance in a development 
environment, is the ability 
to collapse text. 


method of drawing screen fields on the 
display and has a series of. pop-ups for 
defining field attributes. Like most such 
tools, the user will significantly alter 
the generated source code before a 
final version is obtained. The screen 
painter is valuable for new screen lay¬ 
outs, because it eases the row/column 
specification and allows a developer to 
see and rearrange the screen layout as 
it is developing. 

Unfortunately, such a utility is of 
little or no use in later modifications, 
because the original source will have 
been modified and augmented by the 
remainder of the application. 

Best results are obtained by using 
die screen painter to generate only the 
screen section, not an entire program 
skeleton. Data item definitions gener¬ 
ated by the screen painter include du¬ 
plicate field names, accept but mishan¬ 
dle subscripts, and label everything as a 
level-01 elementary item. 

Animator. The Workbench’s source- 
level debug utility is called Animator. 
This program traces application execu¬ 
tion through the procedure division. 

The normal stepping and breakpoint 
facilities are augmented by its ability to 
jump from IF statement to IF statement. 

Like most source-level debuggers, 
Animator does a nice job of program 
walkthrough but provides little infor¬ 
mation from which to diagnose a tech¬ 


nical, rather than a logical, problem. 
Data display is clumsy and includes 
automatic conversions that can disguise 
a problem; instruction sequence cannot 
be altered, and loops cannot be inter¬ 
rupted. Calls to subroutines and service 
functions cannot be traced. This sort of 
debugging is valuable for applications 
level programming, but not for more 
technical kinds of debugging. If a pro¬ 
gram is using the system CALLS, invok¬ 
ing other language subroutines, inter¬ 
facing to device drivers, etc., debugging 
utilities such as those from The Peri¬ 
scope Company or Atron are needed. 
Unfortunately, tine Workbench provides 
no line-number support for external 
debugging utilities. 

The Structure Animator is an 
Animator extension that will be espe¬ 
cially appreciated by advocates of com¬ 
puter-aided software engineering 
(CASE). It draws block diagrams at the 
COBOL paragraph level, showing a 
higher-level flow through a program. 
Animator breakpoints and step com¬ 
mands apply at the block level, allow¬ 
ing a programmer to step through a 
program at a level of overall structure 
rather than statement by statement. 
Because the Structure Animator is an 
option within the Animator, the pro¬ 
grammer can alternate between looking 
at the forest and the trees. When view¬ 
ing an unfamiliar program, this feature 
allows a programmer to grasp the 
overall logic quickly, then zero in on 
the portion in question. 

Analyzer. Analyzer is an adjunct to 
Animator that tracks statement execu¬ 
tion in a highly interactive manner and 
is useful for source-level performance 
analysis or for ensuring that all paths 
through the code have been tested. A 
rudimentary graphing feature provides 
visualization of execution frequency, 
and a “find next unexecuted statement” 
allows die programmer to monitor test¬ 
ing coverage interactively. 

Execution of all statements does 
not necessarily mean execution of all 
logic paths, and number-of-executions 
counts do not always identify perfor¬ 
mance bottlenecks. However, both are 
useful tools that encourage cleaner 
programs and better testing than can 
be expected otherwise. 

Session Recorder. Session Recorder is a 
keystroke-recording facility that works 
off runtime interfaces rather than from 
keyboard interrupts. It strongly resem¬ 
bles the simpler uses of keyboard- 
macro programs, but benefits from 
being able to switch on and off, pro¬ 
ducing a single recording from non¬ 
contiguous events. By using Session 
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How to tell the difference 
between DESQview'2jO and 
anyother environment 


S electing DESQview, 
the environment of 
choice, can give you the 
productivity and power 
you crave, without the 
loss of your old pro¬ 
grams and hardware. 

If you like your existing 
programs, want to use 
them together, transfer 
data between them, 
print, sort, communi¬ 
cate with or process- 
in-background, yet still 
have the need to keep 
in place your favorite 
PC(8088, 8086, 80286 
or 80386), DESQview 
is the “proven true” 
multitasking, multi¬ 
windowing environ- 


[ASMl^ai^PrpctOT ft Gamble Co 



One picture is worth a thousand promises. 


ment for you. Best of all, DESQview 2.0 is here now, 
with all the money saving, time saving, and productiv¬ 
ity features that others can only promise for the all- 
too-distant future. 

And with DESQview’s new graphics enhancements 
for Hercules, CGA, EGA, and VGA, Version 2.0 still 
offers the same award winning and pioneering fea¬ 
tures for programs that earned DESQview its leader¬ 
ship, only now you can also run desktop publishing 
programs, CAD programs, even GEM- 1 ? Topview- 1 ? and 
Microsoft Windows-™ specific programs. In some cases 
you’ll add as little as 10-40K to your system overhead. 
Now you can have multi-tasking, multi-windowing, 
break the 640K habit too and still get an auto dialer, 
macros, menus for DOS and, for advanced users, a new 
complete application programmer’s interface capabil¬ 
ity. No wonder that over the years, and especially in 
recent months, DESQview, and now 
DESQview 2.0 have earned extrava¬ 
gant praise from some of the most 
respected magazines in the industry. 

“Product of the Year” by readers 
vote in Info World. 

“Best PC Environment” by popu¬ 
lar vote at Comdex Fall in PC Tech 
Journal’s “System Builder” Contest. 

“—I wouldn't want to run an IBM 


or compatible 
computer without 
DESQview”— Info- 
World, Michael Miller. 

“A colossus among 
windowing environ¬ 
ments”. .. “will run 
almost anything”—PC 
Week, Marvin Bryan. 

“Windows, prom¬ 
ises, but DESQview 
delivers”— MICRO¬ 
TIMES, Birell Walsh. 

No other environ¬ 
ment has consistently 
pioneered features, open¬ 
ness, and productivity. 
See for yourself. Send in 
the coupon. The possi¬ 
bilities are endless with 
DESQview 2.0. 


Attention Programmers: For more information 
about Quarterdeck’s API, and future 386 program 
extensions, call us today. 

SYSTEM REQUIREMENTS 

IBM Personal Computer and 100% compatibles (with 8086, 8088, 80286 or 80386 
processors) with monochrome or color display; IBM Personal System/2 • Memory: 640K 
recommended; for DESQview itself 0-145K • Expanded Memory (Optional): expanded 
memory boards compatible with the Intel AboveBoard; enhanced expanded memory 
boards compatible with the AST RAMpage • Disk: Two diskette drives or one diskette 
drive and a hard disk • Graphics Card (Optional): Hercules, IBM Color/Graphics (CGA), 
IBM Enhanced Graphics (EGA), IBM Personal System/2 Advanced Graphics (VGA) • 
Mouse (Optional): Mouse Systems, Microsoft and compatibles • Modem for Auto-Dialer 
(Optional): Hayes or Compatible ‘Operating System: PC-DOS 2.0-3.3; MS-DOS2.0-3.2 • 
Software: Most PC-DOS and MS-DOS application programs; programs specific to 
TopView 1.1, GEM 1.1 and Microsoft Windows 1.03 • Media: DESQview 2.0 is available 
on either 5*/4" or 3 x h" floppy diskettes 


INFO 

WORLD 


DESQview 2.0 


9.1 


1 Rush me DESQview 2.0! Tbday! 

I No. of Copies Media 3VS75V4" Product Retail Price ea. Tbtal 

, DESQview 2.0 

$129.95 

* - 

Shipping & Handling USA 

Outside USA 

. Sales Thx (CA residents) 

$ 5.00 
$ 10.00 

* 

6.5% 

$ 

1 Payment: DVisa DMC DAMEX □ Check 

Amount 

Enclosed 

$ 


Credit Card: Valid Since / Expiration / 

Card Number: 








1 1 1 1 1 1 1 1 


Credit Card Name- 
Shipping Address 


• Mail to: Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405. . 

I NOTE: If you own DESQview call us for a special upgrade offer, or send in your DESQview I 
I registration card. AST Special Edition users included. 


DESQ 


view 

Quarterdeck 


l EBBEi 

EDITOR'S 
ICHOKF. 


NOV. 24,1987 

Quarterdeck Office Systems • 150 Pico Boulevard, Santa Monica, CA 90405 • (213) 392-9851 

DESQview is a trademark of Quarterdeck Office Systems. AboveBoard is a trademark of Intel Corporation. Hayes is a trademark of Hayes Microcomputer Products Inc. IBM, PC, Personal System/2 and TbpView are 
trademarks of International Business Machines Corporation. Microsoft Windows and MS are registered trademarks of Microsoft Corporation. Mouse Systems is a trademark of Metagraphics/Mouse Systems. RAMpage 
is a trademark of AST Research, Inc. GEM is a trademark of Digital Research. Hercules is a trademark of Hercules. 
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COBOL WORKBENCH 


FIGURE 1: Syntax Checking and Compilation 



The Checker is a stand-alone syntax checker that produces intermediate code files 
for the compiler. The compile step generates either a .OBJ or a .GNT file. The 
•GNT file is executed via the runtime package; the .OBJ is used for linking. 


Recorder along with the program Ana¬ 
lyzer, a programmer can systematically 
test all paths through a program. Re¬ 
cordings from previous tests can be 
used for regression testing of a pro¬ 
gram undergoing later modifications. 

The manual advises against using 
Session Recorder on a dual-diskette 
system, apparently because of the num¬ 
ber of files that must be present during 
record and playback and the assump¬ 
tion that the same files exist on the 
same drives at playback time. 

Driver. Components are tied together 
by a main-menu driver that provides 
quick movement and consistency be¬ 
tween components. For example, the 
driver “remembers” the program name 
last entered and applies it to all op¬ 
tions so that Edit, Check, and Animate 
can be done with only a confirming 
ENTER for the program name. Specific 
file suffixes are applied automatically. 

Negotiating the menus from Edit 
to Check to Animate can be distracting. 
The problem is threefold: first of all, 
the editor’s Load and Save options are 


hidden in the Alt menu, which is visi¬ 
ble only while the Ait key is depressed; 
secondly, there is no save/end combi¬ 
nation function; and, finally, there is no 
prompt for a file name when the Edit 
option is selected. 

In general, the product would be 
helped by a more hierarchical menu 
structure, rather than the current 
monolithic lists of unrelated options. 
For example, cursor movement and 
insert/delete options appear in the 
same option list as save and restore of 
files, find-text functions, and Esc, such 
that the user must select from a list of 
20 options in no obvious order. Some 
pull-down menus from group-item se¬ 
lections would be less distracting. 
Compile/link tool. The compile/link 
cycle is a confusing array of options 
that appear to have been added on 
haphazardly as the product evolved. 

The Checker is really a first-pass syntax 
checker which produces intermediate 
code files for the compiler (see figure 
1). The Workstation provides this first 
pass as a stand-alone program so that 


Animator and Analyzer can work on a 
pseudointerpretive basis using the in¬ 
termediate code file as their input. In 
the figure, Compile represents the re¬ 
maining passes. The Compile step does 
not read the source file, but reads the 
output of the Checker. 

One of the critical performance 
aspects of a compiler is the quality of 
the error messages. The Checker’s 
error messages are often cryptic and 
sometimes downright misleading. The 
following statement: 

WRITE output-rec TO output-file 

(in which die TO clause is spurious) 
yields an illegal-verb message. An un¬ 
derscore in a data name causes illegal- 
character messages on all subsequent 
data names. A PROMPT clause from the 
screen painter is mysteriously flagged 
as invalid parameter length. 

Output of the Compile can be ei¬ 
ther a .OBJ or a .GNT file. The .GNT 
file is executed via the runtime pack¬ 
age; the .OBJ is suitable for linkage edi¬ 
tor input. Linking is discouraged in 
favor of using the runtime package, but 
is needed for programs that use over¬ 
lays or call non-COBOL subroutines. 

Two alternative link libraries are 
available: linking with LCOBOL.LIB pro¬ 
duces a stand-alone .EXE file that will 
execute without the Workbench; linking 
with RCOBOL.LIB produces a smaller 
.EXE file that requires the runtime rou¬ 
tines to be resident at execution. 

The residency requirement can be 
a significant issue. The storage ab¬ 
sorbed by the resident routine can be 
reclaimed only by system reset, which 
discourages automatic loading. On the 
other hand, die command that loads 
the resident module has no protection 
against loading multiple copies, so it 
cannot be easily incorporated into the 
application’s .BAT file. For machines 
running a high percentage of Work¬ 
bench applications, the resident routine 
can improve application performance. 
For machines in more general use, the 
linked module will be more practical. 

The Workbench will execute in 
OS/2 by using a different command; no 
upgrade is necessary. The generated 
applications can be executed in either 
environment. If the compile generated 
a .GNT file it will be executable under 
either operating system; if a .OBJ was 
generated it will need to be relinked to 
change environments. No source-code 
alterations will be required, unless the 
program includes CALLs to system- 
dependent subroutines. This makes it 
possible to develop and test OS/2 ap¬ 
plications now, under MS-DOS, without 
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waiting for OS/2 availability or dealing 
with Microsoft’s OS/2 Software Devel¬ 
opment Kit. (RCOBOL.LIB will not be 
initially available under OS/2.) 

Microsoft’s linker is shipped with 
the product, but the LIB utility is not. 
Unless a LIB utility is obtained with 
some other language, all application 
subroutines must be explicitly named 
to the LINK command. If the program 
is segmented (overlaid), the compiler 
will generate link control statements 
for the overlays, but the programmer 
must still supply information for addi¬ 
tional .OBJ files. 

The documentation indicates that 
fields passed as parameters must be 
defined within the first 64KB of work¬ 
ing storage. Micro Focus reports that 
this restriction can be eased by using a 
$SET option at compile time. 
Installation. Micro Focus recommends 
that the Workbench be used on a ma¬ 
chine with 512KB and a hard disk. The 
product itself requires about 2.5MB of 
disk space. Experimentation shows that 
about 350KB of program-available 
memory is the true minimum. The dis¬ 
tinction between what can be done in 
minimum and what can be done in 
maximum is centered on the size of 
the data areas in the application. No 
benefits are achieved beyond 500KB of 


available space, and the system runs 
with no apparent problems in 425KB. 

Execution-time requirements de¬ 
pend, of course, on the method used 
to execute the program. A program 
linked to use the resident module is 
smaller than the self-contained version, 
but the resident runtime module re¬ 
quires 150KB of its own. Thus, the total 
memory requirement for a stand-alone 
application is less than if the program 
is linked to use the resident routines. 

Micro Focus offers an add-on 
product called XM that provides ex¬ 
tended memory support for the com¬ 
piled application. For exported main¬ 
frame applications designed for 16MB 
address spaces, relief is available. 
Documentation. If the product has a 
serious flaw, it is the manuals. In need 
of proofreading, written from the pro¬ 
gram’s perspective rather than the 
user’s, plagued by vaguely defined 
terms and apparent synonyms, the doc¬ 
umentation needs a serious overhaul. 

An example is the murky description of 
the screen section’s SECURE: “the effect 
on the data is die same as it would be 
without die presence of the SECURE 
clause, but diis effect does not appear 
on the screen.” 

A more prickly problem is that 
many seemingly obvious key words are 


not listed in the index. To find even 
some reserved words requires search¬ 
ing through four volumes of text. In 26 
pages of an appendix describing com¬ 
piler directives, there is no mention of 
where, when, or how such directives 
are specified. Sample programs used a 
$SET statement in the source, which is 
not listed in the index and does not 
seem to be mentioned anywhere. 

One of die few impressive aspects 
of the documentation is the format 
used to describe nested options. The 
use of black boxes and indentations 
makes menu levels clear and enables 
quick view of both the current choices 
as well as their parents. 

COBOL FOR THE PC 

In die C world, language extensions 
are found in the form of subroutine 
libraries. Environment-dependent func¬ 
tions, such as access methods, string¬ 
handling utilities, and screen/keyboard 
I/O, can all be obtained in subroutine 
form. C is considered portable, not 
because its language syntax is generi- 
cally applicable, but because environ¬ 
ment-dependent instructions simply are 
not defined in the language. 

In the COBOL world, these inter¬ 
faces are not only defined, diey also 
are a major focus of the language defi- 
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nition. In order to meet the ANSI stan¬ 
dard, die compiler developer must in¬ 
vent those services not available from 
the operating environment. The inclu¬ 
sion of indexed file management and 
screen handlers, for example, contrib¬ 
utes significantly to the price of COBOL 
compilers for the PC. 

Basic to screen I/O is the rejuve¬ 
nated ACCEPT/DISPLAY syntax provided 
as a Micro Focus language extension. 
Both ACCEPT and DISPLAY allow speci¬ 
fication of screen location, colors, some 
3270-style cursor movement, justifica¬ 


tion, and minimal editing such as RE¬ 
QUIRED and LENGTH-CHECK. 

(Mainframe programmers may be 
shocked to find the ACCEPT/DISPLAY 
statements back in favor after years of 
being banned by corporate coding 
standards and derided in COBOL pro¬ 
gramming classes. Mainframe ACCEPT 
statements took input from the system 
console, an idea that became ludicrous 
as mainframes grew larger and opera¬ 
tors became less involved in program 
execution. Now that COBOL applica¬ 
tions again have a dedicated operator, 


ACCEPT and DISPLAY can recover their 
original purpose.) 

For processing multiple-field dis¬ 
plays, the Workbench includes a screen 
definition component. ACCEPT and 
DISPLAY can name a screen rather than 
a single field to achieve the equivalent 
of a report writer’s GENERATE state¬ 
ment. Screens are defined in the 
SCREEN SECTION of the data division, 
which describes screen fields, locations, 
attributes, and related data fields. The 
screen definition supports the OCCURS 
clause, allowing for repeating groups 
on the screen. No information is avail¬ 
able on scrolling such groups when 
they exceed the screen’s capacity. 

Multiple panels may be displayed 
on the physical screen at the same 
time. There is no direct support for 
overlapping windows, but they can be 
accomplished by providing save/restore 
code within the application. (A Micro 
Focus add-on product called Panels 
addresses this need.) Pattern edits and 
“required input” can be specified for 
automatic editing, but content editing is 
available only between the individual 
ACCEPT statements. 

Such restrictions tend to discour¬ 
age intensely personal programs that 
depend on the close interaction among 
keyboard, program, and screen charac¬ 
teristics that are less appropriate to 
mainframe systems. This system is, after 
all, intended for applications program¬ 
mers, not software developers, and the 
amount of time and complexity that 
such behavior costs is seldom justifia¬ 
ble in an in-house application. 

Allowance is made for Esc han¬ 
dling, in a style analogous to die AT 
END clause in a READ statement. Func¬ 
tion keys are reflected back to the ap¬ 
plication by the ACCEPT statement, via 
a SPECIAL-NAMES entry. 

A limited form of address manipu¬ 
lation is provided by a Micro Focus 
extension, the TYPE IS POINTER clause. 
This option is intended for interfacing 
with non-COBOL programs, where ad¬ 
dress parameters may be required. 
There is no syntax for accessing the 
data pointed to, but careful use of the 
BY VALUE/BY REFERENCE clauses 
should allow one COBOL program to 
access data addressed by its caller’s 
POINTER variable. 

OFFLOADING TO THE PC 

This compiler was built to be source- 
compatible with many varieties of 
mainframe COBOL, inviting large instal¬ 
lations to offload mainframe develop¬ 
ment to PCs—a welcome suggestion 
for organizations that now recognize 
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the end user as their primary client. 
Operations staff often views program¬ 
mers as both an overhead drain on 
computing power and the primary 
challenge to system integrity. This may 
be one instance when offloading to PCs 
does not appear to threaten the main¬ 
frame establishment. 

For the programmer, there is 
something seductive about the PC that 
makes development there attractive. 

This is especially true in those main¬ 
frame shops experiencing slow re¬ 
sponse, excessive down time, limited 
development tools, or obstructive pro¬ 
cedural requirements. Given the testing 
facilities included in the Workbench 
and the promise of “conversionless” 
movement between mainframe produc¬ 
tion and PC test environments, many 
programmers would find offloading a 
something-for-nothing opportunity. 

However, mainframe programming 
has become institutionalized over the 
last 20 years, and, like any institution, it 
includes many nuances in procedure 
and practice that need to be identified 
and considered before such a major 
change is attempted. Such rethinking 
can be valuable, even if no change in 
hardware occurs. Many of the tools of¬ 
fered by the Workbench have been 
available for mainframe systems, but 
they are seldom used and often unrec¬ 
ognized by applications programmers. 

One overriding reason for doing 
mainframe development at the PC is 
easily demonstrated: push the PgDn 
key and see how long it takes to dis¬ 
play the next page of text. A dedicated 
processor can give a programmer eas¬ 
ier access to code; easier access to 
code will increase both the quality and 
the quantity of applications. This is the 
same argument that was made 10 years 
ago in the migration from keypunched 
source to desktop terminals. 

Economy of scale is often out¬ 
weighed by the “inefficiency” of wait¬ 
ing in line. Multitasking imposes over¬ 
head in terms of maintenance and op¬ 
erations as well as hardware cycles; 
shared resources inevitably impose 
procedural requirements and manual- 
intervention interruptions. Couple that 
with ongoing reversal of data pro¬ 
cessing economics (manpower costs 
rising, hardware costs dropping), and 
dedicated processors make sense. 

CASE tools, often highly graphical 
and intensely interactive, are more 
suited to the PC environment. As the 
CASE movement gains momentum, 
pressure to offload such high-overhead 
processing from the mainframe will 
increase. Indeed, the very question of 
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Figure 2: Program and Supporting Services 
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A mainframe program does not execute stand-alone. Access methods, memory al¬ 
location, terminal communications, operator messages, even screen formatting, are 
provided outside the application program. The application’s program logic can be 
tested on the PC; however, it is not possible to test the entire application. 


availability of CASE tools may dictate 
PC-based development. The 
Workbench’s Structure Animator is an 
example of this new breed of tools. 

While it is tempting to consider 
this powerful development system as a 
means of offloading mainframe devel¬ 
opment, several obstacles exist. 

Productivity does not necessarily 
increase with faster response time. The 
programmer time spent on extra ad¬ 
ministrative tasks such as file transfer 
can be significant, especially if copy 
books and called subroutines are con¬ 
sidered. Further, consider the argument 
that the increased interactiveness en¬ 
courages a programmer to “twiddle,” 
juggling logic and “tuning” long after 
the application is functioning. 

Learning curves are steeper for a 
programmer who must master two dis¬ 
parate environments concurrently. And 
because the central staff does not have 
direct access to the programmer’s sys¬ 
tem, they cannot provide the same 
level of service or support that was 
possible on the mainframe. Functions 
that were previously offloaded to the 
operations staff, such as backups and 
archives, must now be performed by 
the individual programmer. 

Debugging on a PC can be much 
more difficult than debugging on a 
mainframe. A failing program at the PC 
yields no ABEND address, no memory 
dump, no ABEND code. Familiar errors 
will not produce their familiar symp¬ 
toms. For example, most mainframe 


COBOL programmers know that an 
ABEND at location 48H or 50H is the 
result of an unopened file and that 
duplicate records at the end of a file 
probably indicate a missing CLOSE 
statement. The same unopened file at 
the PC will not provide such easily rec¬ 
ognizable behavior. 

A developer who does not work 
with his target system on a day-to-day 
basis, will lack the familiarity necessary 
to produce applications that fit snugly 
into that environment. Operating envi¬ 
ronments have conventions beyond 
their cut-and-dried interface require¬ 
ments; most programmers have seen 
programs that, while they function cor¬ 
rectly, do not use the expected control 
keys or screen facilities. A programmer 
therefore must adapt the program’s 
behavior to the style expected on the 
target system. Further, a programmer 
who is unfamiliar with the utility func¬ 
tions of a target environment will end 
up reinventing functions already avail¬ 
able in the target system. The result is 
higher development costs and incon¬ 
sistent applications behavior. 

A mainframe program does not 
execute in a vacuum. Access methods, 
memory allocation, terminal communi¬ 
cations, operator messages, and even 
screen formatting are provided outside 
the application program (see figure 2). 
A programmer who tests a mainframe 
program is also testing the JCL, the 
screen maps, the access-method inter¬ 
faces, the database definitions. PC-based 


testing exercises only die applications 
program—a small percentage of the 
execution unit. Micro Focus has 
screen-mapping translators in the 
wings, which promise to provide PC 
compatibility bridges to CICS and IMS 
screen maps but provide only source- 
code compatibility; mainframe testing 
of screen maps is still necessary. 

Further, some inconsistencies al¬ 
ways exist between compilers. Round¬ 
ing algorithms never seem to match, 
system interfaces do not behave quite 
as expected, a good technique in one 
environment turns out to be a re- 
source-eater in another. Off-line devel¬ 
opment can be an effective way to test 
program logic, but it needs to be 
clearly understood that only program 
logic is being put to the test. 

Source-code libraries are shared 
files. Downloading copies of program 
source to PCs raises the old familiar 
problems of duplicate files and unsyn¬ 
chronized updates. Copy libraries and 
in-house subroutines only exacerbate 
the problem. Careful procedures must 
be set up to ensure currency and pro¬ 
tect against conflicting modification. 

The protections that have evolved 
over the years, usually built around a 
library-management product at the 
mainframe, are ineffective against multi¬ 
ple copies. PC development can be 
grafted onto an existing mainframe- 
based source-code management pro¬ 
cess, but the inconvenience and inade¬ 
quate protection of such a procedure 
discourage its use. More effective op¬ 
tions may be a LAN-based source li¬ 
brary or a resurrected “team librarian” 
to track not only program versions but 
also multiple copies of those versions. 

Statistics indicate that the vast ma¬ 
jority of programming work is mainte¬ 
nance of existing code. Many of these 
projects involve relatively small code 
changes. The effort in the maintenance 
environment is not coding and only 
partly involves testing. In fact, this ef¬ 
fort consists of understanding the sys¬ 
tem to be changed, determining how 
to implement the change, and perform¬ 
ing the associated administrative func¬ 
tions of specification/sign-off, documen¬ 
tation updates, and production turn¬ 
over. Development tools contribute 
only marginally to such projects. In 
many cases, the overhead of download¬ 
ing and retransmitting the necessary 
source files only adds to the process. 

The mainframe programmer nor¬ 
mally edits a source file, SUBMITS a 
compile/link task, and then performs 
some other task while awaiting the re¬ 
sults. In the single-threaded DOS envi- 
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ronment, the machine is not available 
for other tasks during the compilation 
process. The time spent waiting can 
easily negate any productivity gained by 
faster editor response. 

Fortunately, 80286 computer users 
can eliminate this problem by upgrad¬ 
ing to the multitasking OS/2 operating 
system, albeit at the cost of additional 
memory. Users of 8088- and 8086- 
based systems will require a computer 
or an accelerator board with a 286 or a 
386 processor. 

A more promising scenario is that 
of porting existing mainframe applica¬ 
tions to the PC. Since this is a one-time 
conversion, it does not encounter the 
same overhead of movement between 
machines. Applications not dependent 
on shared files, executed by only a few 
users, should migrate easily. The 
Workbench’s compatibility features, es¬ 
pecially access-method support, would 
allow many applications to be moved, 
but not converted. 

The danger of migrating main¬ 
frame applications is that a mainframe 
style is easily inherited as well. Pro¬ 
grams originally developed for the 
mainframe tend to be conversational 
rather than interactive, with little key¬ 
stroke support and no field-by-field 
edits. Running a mainframe-style appli¬ 
cation on a PC can be compared to 
harnessing an ox to a go-cart: wasteful 
from both perspectives. The most suc¬ 
cessful migrations may be those where 
the initial program is transplanted as is, 
and a round of changes to make it ac¬ 
ceptable to a PC are scheduled as a 
second phase. That provides quick off¬ 
loading of the mainframe and allows 
the end user to work with the program 
as a local application while there still is 
time to insert code changes. 

OPTIMUM VALUE 

Like many development tools, the 
Workbench’s optimum value is in new 
development projects and major en¬ 
hancements, in which the scope of the 
effort is sufficient to amortize cross¬ 
system overhead. The compatibility fea¬ 
tures minimize conversion efforts in 
offloading or distributing mainframe 
applications. However, this tool is not 
so productive for normal mainframe 
maintenance cycles, where coding 
makes up an even smaller percentage 
of the job. Those contemplating PC- 
based host application development 
should consider carefully the percent¬ 
age of programming actually aided, and 
consider a LAN-resident source library 
system to minimize the movement of 
the data between machines. 


COBOL is as ubiquitous to the 
mainframe programmer as the 3270 
terminal is to IBM networks. Unlike 
“foreign” languages such as C or Pascal 
or database languages such as dBASE hi 
plus, COBOL development tools will 
find ready acceptance among main¬ 
frame applications programmers. A 
familiar language can do much to 
bridge the gap to an unfamiliar operat¬ 
ing environment. Just as the 3270 emu¬ 
lation boards enabled large-scale PC/ 
mainframe communications, the availa¬ 
bility of COBOL on the PC will encour¬ 


age development of stand-alone and 
distributed PC applications. 1 '~mi m 

Micro Focus, Inc. 

2465 E. Bay Shore Road 
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Palo Alto, CA 94303 

415/856-4161 

COBOL Workbench: $3,290 
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Mary: DeWolf is the owner of This Is How, a 
Houston, Texas, consulting firm specializing 
in PC-host applications. 
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APPLICATIONS 

DEVELOPMENT 


JIM ROBERTS 

For the first time, 
a multilingual 
benchmark tests 
PC compilers for 
numerical accuracy. 



MM/ Then evaluating compiler perfor- 
%a/ mance, most tests time speed 
T T of compilation and execution, 
but few pay attention to the quality ; of 
output. Yet, for numeric computations, 
the most important measure of a com¬ 
piler is not time, but accuracy. Know¬ 
ing how fast a program can compute a 
wrong result is hardly useful. 

PC Tech Journal therefore has de¬ 
veloped a standardized test called 
ACCURACY to provide this missing link; 
it is designed to measure a compiler’s 
computational accuracy. The ACCU¬ 
RACY program works across several dif¬ 
ferent computer languages. 

Although ACCURACY’S primary 
purpose is to test the accuracy of com¬ 
putations, it is also substantial and 
well-balanced enough to give users a 
fair indication of other performance 
measures such as code size, compila¬ 
tion time, and execution speed for nu¬ 
merical programs. Its time is spent 
mainly in additions and multiplications, 
where smart numerical programmers 
spend theirs. Because the program is 
not a simple, single algorithm, it 
should reliably indicate overall perfor¬ 
mance in numerical applications. 

This article evaluates the accuracy 
of 14 native-code compilers that use 
the Intel 8087/287/387 series of copro¬ 
cessors for double-precision calcula¬ 
tions. Four different algorithmic lan¬ 
guages are included in our tests: C, 
BASIC, FORTRAN, and Pascal. The 


ACCURACY program was rewritten in 
each of these languages. See listing 1, 
ACCURACY.C, for the C version; the 
versions in the other languages are 
available on PCTECHline. Several 
Modula-2 compilers also were exam¬ 
ined; however, none of them could 
produce meaningful results. 

All the compilers examined and 
their vendors are listed at die end of 
this article. (For comprehensive re¬ 
views of these compilers, see “BASIC 
Face-off,” Justin Crom, September 1987, 
p. 136, and “FORTRAN Perspectives,” 
John Voglewede, June 1987, p. 92. Test 
results on additional C compilers and 
on more recent versions of those 
tested here will be included in an up¬ 
coming review of compilers.) Software 
emulation of the coprocessors was not 
considered, because no one doing seri¬ 
ous numerical work would be widiout 
die actual chip. 

ACCURACY’S results should not be 
the sole criterion for choosing a com¬ 
piler, but the test does help users se¬ 
lect the best compilers for numerical 
work. PC Tech Journal intends to use it 
in all future compiler evaluations, in 
the hope that it can contribute to fu¬ 
ture improvements in die numerical 
performance of PC compilers. 

ROOM FOR ERROR 

Computational errors in computer 
arithmetic usually are caused by the 
differences between a real-number sys- 
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tem and its practical implementation in 
a finite automaton, such as a digital 
computer. In mathematics, however, 
the real-number system is infinite as 
well as continuous. Therefore, it im¬ 
poses no limit on the magnitude of 
numbers in a calculation, and the inter¬ 
val between any two real numbers con¬ 
tains an infinity of values. 

A computer, on the other hand, is 
finite—no matter how large it is. It 
cannot operate on the entire infinite 
real-number system, but only on an 
approximation that is both finite and 
granular. This means that the computer 
imposes upper and lower boundaries 
on the magnitude of numbers that can 
be represented. This in itself does not 
seriously limit accuracy, because the 
range can be made large enough to 
accommodate, with an appropriate scal¬ 
ing of values, most practical problems 
in science and engineering. 

The second limitation, granularity, 
means that only a finite number of val¬ 
ues can be represented between the 
upper and lower boundaries. Instead of 
a continuum of values, the computer 
provides a set of discrete numbers that 
are separated by small but real gaps. 
Most computational errors are caused 
when the calculated results fall within 
these gaps. Variations in accuracy are 
caused by the effective size of these 
gaps and by the procedures used to 
map a result to one end or the other 
of a nonrepresentable interval. 

The ACCURACY program gives a 
quick but fair evaluation of how well 
8087-assisted numerical calculations are 
implemented in PC compilers. It does 
not, however, diagnose the causes for 
any variations, either from function to 
function or from compiler to compiler. 
It is instead a phenomenological pro¬ 
gram designed for users. 

The causes for variations are com¬ 
plex. They always include, but are not 
limited to, the failure to implement the 
IEEE p754/854 standards for numerical 
computation, which define the proce¬ 
dures for dealing with a discontinuous 
number space. The p754 standards are 
for binary calculations; the newer p854 
standards include not only binary cal¬ 
culations, but also standards for deci¬ 
mal calculations and conversions be¬ 
tween decimal and binary. 

SIMULATES REAL PROBLEMS 

ACCURACY’S main innovation is that it 
simulates how numeric results are gen¬ 
erated in real problems. It stores the 
results of all computations in memory 
arrays, then retrieves them and com¬ 
pares them with known true values. 


The more usual practice of using mutu¬ 
ally inverse functions in the same ex¬ 
pression, such as in exp(ln(x)) or 
V0c**2j, is not a realistic test because 
the second function operates potential¬ 
ly on a higher-precision intermediate 
value instead of the native precision of 
the implementation. This is not how 
computations are done in practice. 

Scientific and engineering calcula¬ 
tions commonly manipulate numbers 
stored in several fairly large arrays, 
which are then modified iteratively 
while the program searches for the so¬ 
lution to a problem that presumably is 

Accuracy’s innovation is 
that it simulates how nu¬ 
meric results are generated 
in real problems; it stores 
them in memory arrays. 


well posed. In these iterations, seem¬ 
ingly small errors may mushroOm and 
compromise the solution. 

Even a straightforward evaluation 
of some common formulas can lead to 
large errors or numerical instability if 
the floating-point computations have 
been implemented improperly. Exam¬ 
ples of such formulas are (1 + i) n 
for small i and large n (which is used 
in interest calculations), and the famil¬ 
iar formula for the roots of a quadratic 
equation for some domains of the coef¬ 
ficients. Fortunately, if the compiler al¬ 
lows, the Intel math coprocessor chips 
can evaluate subexpressions accurately 
enough to obtain correct results from 
straightforward algorithms. 

Because the final specification of 
the IEEE p754 binary computation stan¬ 
dard is so recent, the 80387is the only 
chip in the Intel line that fully imple¬ 
ments the standard. According to Intel 
documentation, all arithmetic opera¬ 
tions, plus the square-root function are 
slightly more accurate on the 387 than 
on previous models. The 387 also adds 
new instructions for the sine and co¬ 
sine that will speed and improve the 
accuracy of trigonometric calculations 
when PC compilers begin implement¬ 
ing them. The 8087 and 80287 have 
instructions only for the tangent. 

In addition, the 386/387 chip com¬ 
bination is almost three times faster per 
megahertz in numerical computations 
than the 286/287, provided that you are 


using a compiler that fully exploits the 
386/387. The 387 math coprocessor is a 
much greater upgrade over the 287 
than the 287 was over the 8087 in 
terms of computational integrity, accu¬ 
racy, and performance. However, at the 
present time, few compilers support 
the specific computational characteris¬ 
tics of the 387. Instead, they treat it 
merely as a faster 287. 

ACCURACY is written for the 64-bit 
double-precision data type, but the test 
is not otherwise tied to any architec¬ 
ture. This independence from any spe¬ 
cific hardware implementation means 
that it can be used, as is, on any system 
that supports 64-bit double-precision 
arithmetic. It can work on workstations 
using radically different hardware from 
the PC, with or without a math copro¬ 
cessor, and under any operating sys¬ 
tem. It also can be used on minicom¬ 
puters and mainframes. 

The ACCURACY program is a 
purely high-level implementation and 
not computationally sophisticated. It 
makes no attempt to access the chip 
directly, to test individual instructions, 
or to diagnose modes of calculation. It 
is meant solely to test overall nu¬ 
merical accuracy in computations that a 
scientist or engineer might perform. It 
contains algorithms and program struc¬ 
tures similar to those written for engi¬ 
neering and science, including matrix 
multiplication, iteration, transcendental 
functions, extremely accurate mathe¬ 
matical constants, and the use of mem¬ 
ory arrays to store values for subse¬ 
quent calculations. 

SIGNIFICANT DATA TYPES 

Two real data types are relevant to 
understanding the operation of the 
ACCURACY program on Intel pro¬ 
cessors. The long real, or double-preci¬ 
sion real, number is 64 bits long (see 
figure 1). Bits 0 through 51 collectively 
are called the significand because they 
contain the significant figures of the 
value. Negative values are represented 
in sign-and-magnitude binary notation 
with the sign in bit 63 (the high-order 
bit). Bits 52 through 62 contain the 
exponent, or the power of 2, that 
scales the significand. 

The exponent is represented in 
biased notation, meaning that a con¬ 
stant value (1,023 or 3FFH for long 
reals) is added to the exponent’s true 
value. Thus, an exponent of 0 is repre¬ 
sented as 1,023; the higher values rep¬ 
resent positive exponents and the 
lower values negative exponents. The 
greatest magnitude a long-real number 
can represent is approximately 10 308 . 
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FIGURE 1: Long Real Number Format 


FIGURE 2 : Temporary Real Format 




54-BIT DOUBLE PRECISION (LONG REAL) 

63 52 51 0 


BIASED 

EXPONENT 

SIGNIFICAND ^ 


SIGN 1 

BIT 

I 

L A IMPLICIT INTEGER BIT 

AND BINARY POINT 



80-BIT EXTENDED PRECISION (TEMPORARY REAL) 

79 64 63 0 



BIASED 

EXPONENT 

1 

SIGNIFICAND ^ 

A 

SIGN 

BIT EXPLICIT I 

I i 

l 

NTI 

I 

I IMPLICIT BINARY POINT 
:GER BIT 


The 64-bit long real format conforms to the IEEE standard The 80-bit temporary real format that is used internally by 

for binary computation. It provides 16 digits of accuracy. Intel coprocessor chips provides 19 digits of accuracy. 


The Intel coprocessors perform all 
calculations with an 80-bit extended, 
double-precision (temporary real) data 
type having an analogous structure (see 
figure 2). The longer significand field 
of 64 bits allows greater precision, and 
the longer exponent field of 15 bits 
accommodates a larger range of magni¬ 
tudes, up to about 10 4932 . The exponent 
bias factor is 16,383 or 3FFFH. The 
coprocessor has an eight-register stack 
of these temporary real numbers. 

The IEEE standard specifies that a 
value’s representation should be nor¬ 
malized so that the integer bit is always 
1. Because its value is fixed, this bit 
need not be represented explicitly. 

This effectively extends the precision of 
the significand to 53 bits. An all-0 sig¬ 
nificand therefore represents the value 
1*2”, where n is the value of the expo¬ 
nent field minus the bias value. 

To represent the value 0, an ex¬ 
ception is necessary; if the exponent 
Field is also 0, the value of the number 
is taken to be 0, not 1*2' 1023 . The tem¬ 


porary real type expresses the integer 
bit explicitly, so that the 80-bit real 
number has only 64 bits of precision. 

The unaided 64-bit data type for 
double-precision, floating-point num¬ 
bers provides accuracy to a little less 
than 16 decimal digits. Significant addi¬ 
tional accuracy measured in any test 
could result from guard and sticky bits, 
intelligent rounding, use of extended 
real values for long constants, or so¬ 
phisticated conversion between decimal 
and binary representations. 

An intelligent use of 80-bit tempo¬ 
rary real values, either on the copro¬ 
cessor’s register stack or its extension 
in memory, can help preserve some or 
all of the additional accuracy of the 
chip firmware in intermediate results. 
The 80-bit data type gives an additional 
accuracy of three or four decimal 
places (11 bits), bringing the total to a 
little more than 19 decimal digits. 

In comparing calculated results 
with the expected values, ACCURACY 
deliberately avoids the 80-bit data type 


in order to write a general and fair 
program. When measuring errors, the 
compared quantities should have the 
same number of significant figures. For 
example, when a 64-bit real number 
fetched from memory is compared 
with a number that remains in an 80- 
bit register after a calculation (and 
therefore has never been rounded or 
truncated to 64 bits), the difference is 
not a consistent measure of error. Both 
numbers must have the same storage 
history. (This was pointed out by Bor¬ 
land’s software engineers to explain 
some mystifying results from the first 
version of ACCURACY.) 

Because data must be saved to 
memory to compare quantities of the 
same length, ACCURACY cannot deter¬ 
mine if the added precision afforded 
by the 80-bit temporary real format is 
used in intermediate expressions. This 
is consistent with its objective to mea¬ 
sure the final accuracy of computations, 
not to determine the implementation 
of computational methods. 



Pascal 



Sun, Apollo, SGI, 
8086-286, RT PC, 
VAX, 370, 29000 


“The most rock-solid C compiler in the industry. Superb 
technical support and portability. 

Gordon Eubanks, Symantec—Q&A (386). 
“It simply works, with no trouble, no chasing strange bugs, and 
excellent warning and error messages ... a professional 
product.” Robert Lerche, Bay Partners. 

“For large-scale software development,the highest quality C 
compiler available on the market today. Pragmas are great. 
Quality of support is exceptional.” 

Randy Neilsen, Ansa —Paradox (DOS, OS/2). 
“15% smaller and 15% faster than Lattice C." 

Robert Wenig, Autodesk —AUTOCAD. 
“Our software is running anywhere from 30 to 50% faster than 
when compiled under Lattice." D. Marcus, Micronetics. 
“Best quality emitted code by any compiler I've encountered. 
Often amazing.” 

Bill Ferguson, Fox Software—FoxBase (386). 
“We found that messages sometimes pointed out type mismatch¬ 
es, incorrect-length argument lists, and uninitialized variables 
that had been undetected for years [in UNIX 4.2 bsd].” 

Larry Breed, IBM ACIS. 


Check Out These Reviews 

• High C ™: 

Computer Language February 1986, '87 

Dr. Dobb's Journal August 1986 

PC Magazine Jan. 27, 1987 (80386) 

Dr. Dobb's Journal July 1987 (80386) 

BYTE Magazine Nov. 1987 (80386) 

• Professional Pascal ™: 

PC Magazine Dec. 29, 1985 

Computer Language May 1986 

PC Tech Journal July 1986 

J. Pascal, Ada & M-2 Nov.-Dec. 1986 

BYTE Magazine Dec'86,Jun'87(80386) 

A Partial List of Optimizations 

Common subexpression and dead-code elimination, constant folding, 
retention and reuse of register contents, jump-instruction size minimization, 
tail merging (cross jumping), short-circuit evaluation of Boolean 
expressions, fast procedure calls, strength reductions, and automatic 
mapping of variables to registers,... 
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AshtonTate: dBase III Plus, MultiMate; Autodesk: AUTOCAD. 
AUTOSKETCH (8087,'387, Weitek); Boeing Computer Services 
(Sun); CASE Technology (Sun); CAD/CAM giant Daisy Sys¬ 
tems Corporation ('86, '386, VAX); Deloitte Haskins & Sells; 
Digital Research: FlexOS; GE; IBM: 4.3/RT, 4680 OS; Lifetree 
Software (Pascal): Volkswriter Deluxe, GEM-Write; Lugaru: 
Epsilon; NYU: Ada-Ed; Semantec: Q&A; Sky Computers;... 
(Product names are trademarks of the companies indicated.) 
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TABLE 1: Selected Values of Sine and Tangent 


ANGLES 

SINE 

TANGENT 

15 deg 

7T/12 radian 

V2(V3 - l)/4 

2 - V3 

30 

7r/6 

1/2 

V3/3 

45 

7T/4 

V2/2 

1 

60 

7T/3 

V3/2 

V3 

75 

5tt/12 

V2(V3 + l)/4 

2 + V3 


The continued-fraction and the trigonometric tests compute these values. The re¬ 
sults are compared with the true values which are coded as 18-digit constants. 


It is easy to adjust ACCURACY for 
different lengths of real numbers—for 
example, to quadruple-precision (16- 
byte) real numbers. These adjustments 
involve extending constant values to 
the appropriate number of decimal 
places and changing the error-thresh¬ 
old values (ERRMIN and LOGMIN) as 
described later in this article. 

TEST SCHEME 

Some of the tests performed by ACCU¬ 
RACY may at first glance seem some¬ 
what more arcane mathematically than 
is absolutely necessary to test nu¬ 
merical computations. However, the 
tests are actually quite simple com¬ 
pared with real applications. Moreover, 
benchmarks should be complex if they 
are to imitate real applications—and 
make it impossible for compiler manu¬ 
facturers to fine-tune to the benchmark. 

Some effort has been made to seg¬ 
regate different types of computations 
into three separate series of tests. In 
Series 1, the tests measures ordinary 
arithmetic, including addition, subtrac¬ 
tion, multiplication, and division. One 
test measures primarily addition and 
multiplication by multiplying a matrix 
by its inverse and measuring the errors 
in the product. The second test in Se¬ 
ries 1 measures division accuracy by 
evaluating known numbers by means 
of infinite products and continued frac¬ 
tions. In Series 2, the tests gauge the 
accuracy of the trigonometric functions 
sine, tangent, and arctangent by com¬ 
paring their calculated values with 
known exact nontranscendental values. 
Series 3 evaluates logarithms, expo¬ 
nents, the square root and, in the case 
of Pascal, the square. 

For the trigonometric tests, the 
tangent is less accurate (in absolute 
terms) than the sine because its range 
is larger over the same domain of ar¬ 
gument. The arctangent conversely is 
intrinsically more accurate than the arc¬ 
sine; that is, the tangent is a better 
measure of angle than the sine is. 
Oddly, standard Pascal and Modula-2 
do not have a tangent function, so 
ACCURACY uses the quotient of the 
sine and cosine for these compilers. 

Each type of test was performed 
multiple times by varying a controlling 
parameter. The arithmetic tests, which 
are more demanding, were each per¬ 
formed five times; most of the function 
tests were performed 30 times each. 

For example, the trigonometric func¬ 
tions were evaluated and tested at five 
angles in the principal quadrant for 
which all the functions have simple 
nontranscendental values. Then they 


were tested in other quadrants. Table 1 
shows the values of the angle and the 
corresponding values of the sine and 
tangent; the angles are given in both 
degrees and radians. 

Errors are computed in relative, 
rather than in absolute terms so that 
they can be compared meaningfully 
and can be averaged from test to test. 
The relative error is the absolute value 
of the difference between the com¬ 
puted value and the known value, di¬ 
vided by the true value. 

MATH TESTS 

Readers who have studied algorithmic 
analysis, as presented in the first chap¬ 
ter of the well-known book, The Art of 
Computer Programming, Volume 1, 
Fundamental Algorithms, by Donald 
Knuth (Addison-Wesley, 1973), will be 
quite familiar with the mathematics 
used in these tests. 

Series 1—multiplication and addition. 
Combinatorial matrices are used in 
computer science to analyze ^-nary 
trees, but we make no such theoretical 
use of these matrices. The combinato¬ 
rial matrix is a simple square matrix 
with the elements defined by the fol¬ 
lowing equation: 

a ij = y + $ijX 

where 8 fJ = 1 for i =j and 0 otherwise. 
In this equation, x and y have no spe¬ 
cial significance other than to indicate 
that the elements on the diagonal differ 
from the elements off the diagonal and 
that only two values are of concern. In 
the ACCURACY test, y is arbitrarily cho¬ 
sen as 1 and x is varied to produce a 
different matrix for each of the test’s 
five iterations. 

The combinatorial matrix is useful 
because it has a surprisingly simple 
inverse matrix with the elements 

( — y + 8ij) (x 4- ny)/x(x + ny) 

where n is the dimension of the ma¬ 
trix, and x and y define the combinato¬ 
rial matrix itself. 


When a matrix is multiplied by its 
inverse, the theoretical product matrix 
is the identity; the diagonal elements of 
this matrix are all 1, and the off-diago¬ 
nal elements are exactly 0. The identity 
matrix can be written as 8^, which is 1 
on the diagonal and 0 elsewhere. Be¬ 
cause computers use numbers with 
only a finite precision, the product 
matrix that is calculated is not exactly 
equal to the identity. 

ACCURACY uses a small 10-by-10 
combinatorial matrix that is well condi¬ 
tioned, not nearly singular. Poorly con¬ 
ditioned matrices produce large errors 
in their inverses. These errors, how¬ 
ever, are more indicative of the length 
of the floating-point numbers used than 
of how well the computations are im¬ 
plemented. As shown in the first equa¬ 
tion, the parameter x distinguishes the 
diagonal elements from those off the 
diagonal. Thus, as x is decreased, the 
matrix becomes more singular; x is 
varied to increase the tendency to 
error in a controlled way. 

The accumulated truncation error 
is used in the product matrix to mea¬ 
sure the accuracy of the program mak¬ 
ing the calculation. The ACCURACY 
program computes the average abso¬ 
lute value of the error in all 100 ele¬ 
ments of the product matrix, which 
approximates the identity. 

Series 1—division and subtraction. To 
test division and subtraction, two differ¬ 
ent series of tests were included to bal¬ 
ance the test with the combinatorial 
matrix test for multiplication and addi¬ 
tion. The first test of the division oper¬ 
ation uses an infinite product run up¬ 
side down. The infinite product is writ¬ 
ten formally as: 

-- 1 _ = f[(i + * 2 *) 

1 x k=0 

for 0 < x < 1 (from Tables of Inte¬ 
grals, Series and Products , I. S. 
Gradshteyn and I. M. Ryzhik, Academic 
Press, 1965, p. 12). The II indicates that 
the series of terms for all non-negative 
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integral values of k should be multi¬ 
plied together as follows: 

= (1 + X 1 ) (1 + X 2 ) (1 + X 4 ) (1 + 
X 8 ) (1 + X 16 ) . . . 

The validity of this formula is easy 
to demonstrate with simple algebra. 
Multiply both sides of the above equa¬ 
tion by 1 - x On the left you have 1; 
on the right 1 - x combines with the 
first term, 1 + x, to produce 1 - x 2 . 

But this term itself combines with the 
next term to produce 1 - x 4 , which 
combines with the next and so on, 
with each multiplication producing a 
higher power of x. Because x is less 
than 1, x n approaches 0 as n increases; 
therefore the value on the right-hand 
side of the equation approaches 1. 

The algorithm in this ACCURACY 
test inverts the infinite-product equa¬ 
tion to divide 1 by successive terms 
from the product to achieve the de¬ 
sired approximation to 1 — x. This test 
was run for five different values of x, 
each successively closer to 1. The 
closer x is to 1, the more terms are 
required, because x n decreases more 
slowly with increasing n for larger x. 

In addition, the relative error of the 
computation increases as x approaches 
1, reflecting the fact that when two 
numbers very close in value are sub¬ 
tracted, the difference has fewer signifi¬ 
cant figures than the values subtracted. 

The next division test evaluates a 
continued-fraction approximation of the 
tangent function. Continued fractions 
are better known to pure mathemati¬ 
cians than to numerical analysts, yet 
they are very simple to implement in a 
program and they converge surpris¬ 
ingly rapidly to the value of the func¬ 
tion represented. For the same calculat¬ 
ing effort, they are usually more accu¬ 
rate than the common rational-function 
approximations but often do not con¬ 
verge uniformly throughout the domain 
of the function being calculated. More¬ 
over, they are known only for compar¬ 
atively few functions. 

The continued fraction for the tan¬ 
gent is written as 



where successive terms in die se¬ 
quence are understood to be brought 
down into the denominator of the term 
on die left and subtracted from the 
odd number (see Handbook of Mathe¬ 
matical Functions , Milton Abramowitz 
and Irene Stegun, editors, National Bu¬ 
reau of Standards, 1964). The contin¬ 
ued fraction that is written in this man- 



The actual representation of a contin¬ 
ued fraction (this one is an approxi¬ 
mation of the tangent function) is not 
practical on the printed page, so by 
convention a simplified linear nota¬ 
tion, as given in the text, is used. 


ner grows diagonally down the page 
(see figure 3). 

The test is performed by plugging 
in one of the five values of the angle 
for z from table 1, evaluating the con¬ 
tinued fraction by starting eight frac¬ 
tions down the line and working back, 
and then comparing the result with the 
tangent value, also given in table 1. The 
division test is completed by averaging 
the results for the infinite product and 
the continued fraction. 

Series 2. The sine and tangent tests 
successively compare the function value 
for each of the five angles with the 
well-known value given in table 1, then 
add multiples of 7r to the angles and 
compare again. The test is repeated 
with five different multiples. 

The arctangent function test, which 
is derived directly from the chip in¬ 
struction FPATAN, runs through 30 
equally spaced values of the angle 6 
between 0 and it 12, determines the tan¬ 
gent and the arctangent, and compares 
them with the original angle. This test 
does not measure the absolute accu¬ 
racy of the arctangent function; it only 
measures the implementation’s consist¬ 
ency with that of the tangent. 

Series 3. No such obvious set of values 
or range of arguments exists for testing 
the remaining functions: exponential, 
logarithm, and square root. A proce¬ 
dure analogous to the one used for the 
arctangent was chosen, except that a 
step size was defined for the parame¬ 
ter, and then the tests were run 50 
times, incrementing the parameter by 
the step each time. 

INTERPRETING RESULTS 

Table 2 shows an example of the out¬ 
put produced by the ACCURACY pro¬ 
gram compiled with the Microsoft C 
compiler version 4.0. The columns 
under the heading “ACCURACY” are 


the rounded negative common loga¬ 
rithms of the computed relative errors. 
The values approximate the number of 
decimal digits of accuracy in the com¬ 
puted result; the larger these numbers, 
the more accurate the computation. 

The table includes five columns of 
accuracy results for each test. For each 
of the two arithmetic tests, tine result 
represents individual runs. For each 
function test, the result is an average of 
five runs; for these function tests, the 
individual columns have no overall sig¬ 
nificance but merely serve as a check 
on any abnormal behavior. 

The other result ACCURACY re¬ 
ports is the error rating, which is the 
average of the differences between the 
individual accuracy results and a “per¬ 
fect” accuracy of 17. This number was 
chosen because it is just out of reach 
of the precision attainable by the 8-byte 
long-real data format used by all the 
tested compilers. The number would 
be different for evaluating computa¬ 
tions on other architectures such as 
quadruple precision. 

The need to limit the measure of 
accuracy becomes apparent when all 
the digits produced by a computation 
happen to be correct. Here the error is 
0 and the log of the error is infinite, 
but the precision of the result is still 
limited by the number of bits in the 
number format. Reporting the accuracy 
as infinite, or as some arbitrarily large 
value, is not correct because the preci¬ 
sion, in fact, is less than that of, say, a 
quadruple-precision result with a re¬ 
ported accuracy of 25 (accurate to 24 
decimal places). 

The error rating obtained for any 
compiler depends somewhat on the 
detailed choices for die parameters 
used in the various ACCURACY tests. 
Changing these parameters can lead to 
variations in the overall error rating, 
but the differences in the error ratings 
between compilers, test by test, should 
not vary by more dian 0.02. 

If any test fails by a large factor— 
an error rating of more than 3—eidier 
double precision is not being used or 
the chip is improperly seated or dam¬ 
aged. (This assumes the test was run 
with more than one compiler on a PC 
equipped with a coprocessor.) The 
chip can function incorrectly but still 
pass MATHUNIT, a hardware test pro¬ 
gram supplied with coprocessor chips 
purchased from Hauppauge. 

All compilers were tested on an 
IBM AT with a 286 running at 8 MHz 
and a 287 at 5.3 MHz. For comparison, 
the C and FORTRAN versions of ACCU¬ 
RACY also were run on a VAX 750 
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SEIDL 
VERSION 
MANAGER 


Now SVM supports local area 

networks and tracks source 

revisions made by multiple 

users in both single-site and 
multi-site configurations. 

Plus... 

• Archive Database Tracks Source 
(and Binary) File Revisions 

• Audit Trail Reporting Provides 
Info on Project’s Development 

• Revision Branches Allow Mul¬ 
tiple Courses of Development 

• Revision Merging and Deleting 
Provide Flexibility in Archive 
Maintenance 

• User IDs, Privilege Settings & 
Passwords Help Resolve Access 
Conflicts and Maintain Project 
Integrity 

• Optional Text Compression 
Reduces Storage Requirements 

• Menu Driven Shell Makes SVM 
Easy to Use 

• Single-Site: $299.95* 

• 5-site LAN: $1000 (extendible) 



SEIDL 
MAKE 
UTILITY 


New program, called SMKgen, 
automatically constructs a 
dependency file by analyzing 
the files in a project. 

Plus... 

• Structured Language Used to 
Define Dependencies 

• Rich Command Set with Over 
20 Different Statements 

• Ability to Handle Nested Include 
Files and Library Dependencies 

• Performance & Functionality not 
Found in UNIX Make or Clones 

• SMK Only: $99.95* 

• SMKgen: Add $50.00 

CALL TODAY 

1 - 313 - 662-8086 

Visa/M C/COD Accepted 
Dealer Inquiries Invited 
*Plus postage and Handling 

SEIDL COMPUTER ENGINEERING 

3106 Hilltop Dr., Ann Arbor, MI 48103 


TABLE 2: Sample ACCURACY Output 


ERROR 

TEST 3 ACCURACY RATING 


Series 1 


10 by 10 matrix 

16.3 16.116.0 15.615.3 

1.14 

Infinite product 

16.9 16.7 15.716.116.1 

0.72 

Continued fraction 

15.2 15.7 17.0 15.9 15.6 

1.11 

Division average 

Series 2 

16.0 16.2 16.416.0 15.8 

0.91 

sin( ) 

15.3 15.5 15.616.016.6 

1.20 

tan( ) 

14.915.415.415.315.7 : 

1.67 

atan( ) 

Series 3 

16.9 17.0 17.0 17.0 16.9 

0.02 

log( ) and exp( ) 

17.0 17.0 17.0 16.9 17.0 

0.01 

sqrt( ) 

16.2 16.6 16.5 16.5 16.2 

0.60 

Overall error rating: 


0.79 


Compiler: Microsoft C 4.00 

System: IBM AT with 287 

a All tests are described in listing ACCURACY.C. 


Each execution of the ACCURACY program produces a table similar to this one, 
giving the accuracy obtained in each iteration of each test as well as the error rat¬ 
ing. The accuracy value is roughly equivalent to the number of decimal digits of 
precision, while the error rating indicates how far the average accuracy is from 
17, the theoretical maximum attainable with the 64-bit long real format. 


under 4.3 BSD UNIX. The results show 
that the performances of the better PC 
compilers are almost identical but fall 
short of the accuraq 7 available on a 
minicomputer (see table 3). To deter¬ 
mine the reasons requires not only 
reporting symptoms, but also involves 
diagnosing the actual numeric algo¬ 
rithms of the hardware and the 
number-handling procedures of the 
compiler. The PARANOIA program 
being developed by IEEE will attempt 
to do just that. This program will be 
the subject of another article. 

Although the PC compilers do not 
quite reach the ultimate accuracy that 
the long-real format can attain, they are 
surprisingly consistent—only a few 
showed significantly lower accuracy 
results. Prospero FORTRAN stands out 
as somewhat worse than the other 
FORTRAN compilers, while C Wares 
Desmet C is the worst of all the com¬ 
pilers tested. Among the top C compil¬ 
ers, the only error somewhat higher 
than the norm is the sine test for Bor¬ 
land’s Turbo C; this seems to be an 
anomaly because the other Borland 
products, Turbo BASIC and Turbo Pas¬ 
cal, are in line with the majority. 

The accuracy of FORTRAN pro¬ 
grams can be affected by a dangerous 
implicit syntax that is followed by all 
the compilers tested here. Although 
you might have declared IMPLICIT 
DOUBLE PRECISION A-Z, any expres¬ 
sions involving constants on the right- 
hand side of an assignment statement 


are evaluated only to single precision 
before being assigned to double-preci¬ 
sion variables on the left-, unless you 
coerce them by adding a double-preci¬ 
sion exponent, such as DO. Unwary 
programmers can lose a good deal of 
accuraq' this way without knowing it, 
because no diagnostics are generated. 
Fortunately, this problem does not 
occur with C, BASIC, and Pascal. 

Oddly enough, all compilers did 
substantially worse on the tangent than 
on the sine function, even though the 
tangent function is based directly on a 
chip instruction while the sine must be 
computed from it in a more involved 
way. The tangent test errors indicate 
that the tangent calculation could be 
improved considerably, but that the 
sine comes out better is puzzling. The 
development teams of several of the 
compilers were asked why this might 
occur, but none had an explanation. 

MORE MEASURES 

Because ACCURACY contains a well- 
balanced set of numerical functions re¬ 
flecting typical use in actual programs, 
it is also a suitable test for timing com¬ 
pilation and execution (see table 4 for 
test results). Execution times are for 20 
iterations of the ACCURACY program 
with no output. 

The variation in execution times is 
slight—a ratio of just more than two to 
one—but it is unexpected. FORTRAN, 
the erstwhile champion of numerical 
computation, now barely edges out the 
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"The Breakthru 286 performed flawlessly with every appli¬ 
cation we handed it, including copy-protected programs and 
nine memory-resident utilities at one." 

Stephen Manes, PC Magazine 

"...the Breakthru 286 was the card of choice." 

PC BusinesSoftwarevdew (Rated #1) 


"...Breakthru 286 is a good value and a quality product backed 
by effective support." 

Dan A. Griffin 

The Newsletter of the AutoCAD User's Group 
"The PCSG Breakthru 286 achieved the best performance 
results of the caching boards tested." 

Ted Miredd, PC Tech Journal (Rated #1) 


"The 12-MHz Breakthru 286-12 speedup board is the fastest 
of those tested, but not the most expensive. On a dollar per- 
horsepower basis, it could be called the cheapest boost availa¬ 
ble for an XT." 

Mark Wfelch, InfdAbrid (Rated #1) 


Think You Need an AT? 

Make Your IBM PC Faster Than an AT in Just 5 Minutes! 


Accelerator Cards: Speed and Value 

Speed figures are consolidated results from 10 tests of 
CPU performance (See Accelerator Boards Special Report, 

December 1,1986.) 


Increase in speed 
over the Intel 8088 


Cost per percentage 
increase in speed 


□ Microspeed Fast 88 $149 

□ Microsoft Mach 10 $395 

□ Univation Dream Board $512 

□ Orchid Turbo EGA $945 

□ ST&D Standard 286 $995 

□ Classic Speedpack . $995 

□ Orchid PC-Turbo 286e $1,195 

□ Breakthru 286-12 $595 


65 % | 
79% I 


S4.97] 


$3.911 


<1.79| 


REPRINTED FROM INFOWORLP, APRIL 27,1987 


Breakthru 286-8MHz-$395 
Breakthru 286-12MHz-$595 


LIGHTNING™—FREE with Breakthru 
speedup hardware—$89.95 purchased separately 


We are excited about our three speedup 
products. You probably know about our 
Lightning disk access speedup software 
that was awarded PC Magazine's Best of 
1986 award (see box). After the smashing 
success of Lightning, in late '86, we 


But, no speedup board cuts disk 
access time in half 

LIGHTNING 


software can - $89.95 or FREE w/Breakthru 


“Lightning is almost mandatory...” - 
Steve Manes, PC Magazine 
Best of 86 review 

Loads with the DOS - always ready as a background 
program to accelerate disk access. You do nothing 
- everything is automatic. Programs that frequently ac¬ 
cess the disk (hard or floppy) are made instantly up 
to 2 to 4 times faster. Uses a principle greatly enhanced 
from mainframe technology called caching. Fully ex¬ 
ploits Above Board memory. 

LIGHTNING is the standard against which 
all our competition measures itself because we achieve 
universal compatibility with other software. Data is 
never lost. Order LIGHTNING separately or get 
it free with your Breakthru 286 board. 


guaranteed the Breakthru 286 board to be 
literally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet¬ 
ter with the Breakthru 286-12. This new 
board has the clock speed cranked up from 
8 to 12 MHz for speeds up to 10.2 times 
faster than an IBM PC. It is 50% faster than 
an 8MHz IBM AT, and up to a whopping 
1,000% faster than a regular PC. 

HERE'S WHY THESE TWO BOARDS 
ARE SO SPECIAL. 

First, they install so easily. A half-slot 
card means you don't even have to give up 
a full slot. What's 
more, unlike 
competing 



products it works in the Compaq Portable 
and most clones. Easy diagrams show how 
you just place the card in an open slot, 
remove the original processor and connect 
a single cable. There is no software re¬ 
quired. From that moment you are run¬ 
ning faster than an AT. 

Second, they are advanced. The 
BREAKTHRU 286 replaces the CPU of the 
PC or XT with an 80286 microprocessor 
that is faster than the one found in the AT. 
Has a 80287 math coprocessor slot for 
numeric intensive applications. A 16K 
cache memory provides zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lower speed on the fly for 
timing sensitive applications. 

Third, you have full compatibility. All ex- 
isting system RAM, hardware, and 
peripheral cards can be used without soft¬ 
ware modification. Our boards operate 
with LAN and mainframe communication 
products and conform to the Expanded 
Memory Specification (EMS). Software 
compatibility is virtually universal. 

Faster and smarter than an AT - PCSG 
guarantees it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com¬ 
parison. Many cards offer only a marginal 
speedup in spite of their claims and others 
are just poorly engineered. 

We are really excited about these prod¬ 
ucts. PCSG makes the unabashed state¬ 
ment that the BREAKTHRU 286 card 
represents more advanced technology 
than boards by Orchid, Quadram, PC. 
Technologies, Phoenix...we could 
go on. Breakthru 286 is undis- 
putedly the turbo board with 
the biggest bang for the 
buck. And we include 
FREE the $89.95 ac¬ 
claimed Lightning 
software. Call today 
with your credit card or COD 
instructions and we will ship 
your card the very next day. 


Think Ag ain. 


DONT TAKE OUR WORD FOR IT. USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 
DAYS. IF YOU ARE NOT TOTALLY SATISFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 


PER'ONMCOMR.ITER SUfTDRTORQJP 


11035 Harry Hines Blvd. • Suite 206 • Dallas, Texas 75229 • (214) 351-0564 

CIRCLE NO. 223 ON READER SERVICE CARD 





























































NUMERICAL ACCURACY 


TABLE 3: Error Ratings Summary 





C LANGUAGE 




BASIC 

TESTS 

BORLAND 

C WARE 

IBM 

LATTICE 

MICROSOFT 

VAX/UNIX 

BORLAND MICROSOFT 

SERIES 1 

Matrix mult. 

1.15 

1.15 

1.14 

1.14 

1.14 

0.18 

1.14 

1.05 

Infinite product 

0.73 

0.76 

0.72 

0.72 

0.72 

0.09 

0.72 

0.72 

Continued fraction 

1.19 

2.65 

1.11 

1.11 

1.11 

0.63 

1.11 

1.22 

Average 

0.96 

1.71 

0.91 

0.91 

0.91 

0.36 

0.92 

0.97 

SERIES 2 









sin 

1.53 

2.77 

1.20 

1.20 

1.20 

0.54 

1.20 

1.24 

tan 

1.66 

3.44 

1.67 

1.67 

1.67 

0.82 

1.67 

1.70 

atan 

0.03 

0.04 

0.02 

0.02 

0.02 

0.05 

0.02 

0.02 

SERIES 3 

log/exp 

0.01 

0.01 

0.01 

0.03 

0.01 

0.01 

0.01 

0.01 

square root 

0.60 

0.60 

0.60 

0.69 

0.60 

0.13 

0.60 

0.60 

Overall 

0.85 

1.52 

0.79 

0.81 

0.79 

0.30 

0.79 

0.80 


TABLE 4: Compilation and Execution Times 


C LANGUAGE BASIC 



BORLAND 

C WARE 

IBM 

LATTICE 

MICROSOFT 

BORLAND 

MICROSOFT 

Compile/1 ink time 

21.0 

26.0 

75.0 

61.0 

74.0 

4.1 

23.0 

Execution time 

22.6 

37.3 

22.5 

26.9 

23.1 

44.8 

29.5 


All times are in seconds. 


better C compilers; given the intense 
competition between Microsoft and 
Borland, this small edge may not last 
long. For both FORTRAN and C, the 
compilers with the worst accuracy per¬ 
formance (Prospero and Desmet, re¬ 
spectively) also have the slowest execu¬ 
tion times. Their inaccuracies are evi¬ 
dently not die result of algorithms that 
trade precision for speed. 

The compilation and link times 
show a wider variation, covering a 
range of about 2 orders of magnitude. 
As expected, Turbo Pascal is in a class 
by itself—it is a simple, one-pass com¬ 
piler for small programs in a language 
with a clean syntax, and it does not 
need a link step. Turbo BASIC, al- 
diough also producing executables 
without a linker, must deal with two 
versions of the language (numbered 
spaghetti-code and unnumbered struc¬ 
tured), and is slower by 70 percent. 
However, no correlation exists between 
compiling speed and accuracy, indicat¬ 
ing that additional processing at the 
compilation step does not necessarily 
produce faster numerical algorithms. In 
both FORTRAN and C, the two fastest 


compilers (Lahey and Prospero for 
FORTRAN, Borland and Desmet for C) 
produce accuracy results at or near the 
opposite extremes of the range. 

Oregon Pascal is somewhat of a 
disappointment. It is an interesting 
implementation that is reminiscent of 
FORTRAN, and therefore better suited 
to numeric applications than the typical 
Pascal. Although it is tine sole Pascal 
implementation to include support for 
complex numbers, Oregon Pascal’s per¬ 
formance is hardly satisfactory. Al¬ 
though it is not obviously the worst 
compiler by any one measure, it con¬ 
sistently scores low in all tests; its accu¬ 
racy does not rank among the top per¬ 
formers, and its execution speed is 
similar to the speed of simple one-pass 
compilers. However, Oregon Pascal’s 
compilation speed is similar to that of 
the large optimizing compilers. 

TRYING TO TEST MODULA-2 

Originally, the ACCURACY benchmark 
was intended to cover Modula-2. We 
examined five of the six compilers last 
reviewed by PC Tech Journal in “Mod¬ 
ular Developments,” John T. Cocker- 


ham, March 1987, p. 114. These in¬ 
cluded compilers from Interface Tech¬ 
nologies, Modula Corporation, PCollier 
Systems, Pecan Software Systems, and 
Workman & Associates. (Logitech, Inc. 
did not supply a copy of its latest ver¬ 
sion in time for this test.) Of these five 
compilers, none produced meaningful 
results with the ACCURACY program. 

Compilers from Pecan Software, 
Modula, and Interface Technologies do 
not even support the double-precision 
data type, although they use the Intel 
chips for calculations. They were there¬ 
fore rejected as not being suitable for 
serious numeric computation. PCollier 
claims its compiler version that sup¬ 
ports the Intel coprocessor also sup¬ 
ports double precision. However, this 
is difficult to prove, because output for¬ 
matting functions in the I/O library are 
limited to no more than eight signifi¬ 
cant figures. What good is double pre¬ 
cision if you can’t see it? 

Workman’s FTL compiler imple¬ 
ments a unique dialect of the language 
that requires extensive customization of 
the source code. For example, standard 
library functions have uppercase 
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FORTRAN 


PASCAL 

IBM 

MICRO 

LAHEY SOFT 

- PROS- 
PERO 

RYAN- VAX/ 

MCFARLAND UNIX 

BOR¬ 

LAND 

OREGON 

1.18 

1.14 

1.14 

1.14 

1.18 

0.18 

1.07 

1.13 

0.72 

0.72 

0.54 

0.72 

0.72 

0.09 

0.77 

0.76 

1.11 

1.11 

1.11 

1.29 

1.11 

0.55 

1.22 

1.11 

0.91 

0.91 

0.83 

1.00 

0.91 

0.32 

0.97 

0.93 

1.20 

1.20 

1.20 

1.52 

1.20 

0.51 

1.17 

1.20 

1.67 

1.67 

1.67 

2.03 

1.67 

0.76 

1.69 

1.74 

0.02 

0.02 

0.20 

0.02 

0.02 

0.05 

0.20 

0.18 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.60 

0.60 

0.60 

0.60 

0.60 

0.13 

0.65 

0.60 

0.80 

0.79 

0.78 

0.90 

0.80 

0.28 

0.82 

0.83' 


The error ratings for all tested compilers are remarkably close; however, no error 
rating can match the accuracy of a VAX minicomputer that is running UNIX. 





FORTRAN 


PASCAL 

IBM 

LAHEY 

MICRO¬ 

SOFT 

PROS- 

PERO 

RYAN- 

MCFARLAND 

BOR¬ 

LAND 

OREGON 

91.0 

23.0 

92.0 

58.0 

103.0 

2.8 

88.0 

21.4 

20.3 

19.8 

23.4 

20.5 

88.0 

37.5 


The compilation times include linking with Microsoft LINK Version 3.55, where 
possible. Execution times are for 20 iterations of ACCURACY with no output. 


names, but most implementations use 
lowercase names (Modula-2, like C, is 
case-sensitive). The library omits type- 
conversion functions, such as those 
from integer to real, but the compiler 
generates implicit conversions in as¬ 
signment statements. This is convenient 
for writing numeric programs, but 
highly nonstandard in a language as 
strongly typed as Modula-2. 

The FTL compiler’s nonstandard 
syntax, along with its missing documen¬ 
tation, poor error messages, and out¬ 
right compiler bugs made it impossible 
to create a version of the ACCURACY 
program that would compile cleanly 
with the FTL compiler. 

The PC implementations of 
Modula-2 should not reflect on the lan¬ 
guage itself. Modula-2 on the Sun 3 is a 
respectable compiler, but the PC 
Modula-2 compilers are, for die most 
part, poorly designed and hostile. Few 
of these compilers provide adequate 
information on how to compile source 
code in ASCII; furthermore, most of 
them assume that the user will write 
all programs in Modula-2’s integrated 
environment. 


However, even apart from its PC 
implementations, Modula-2 is poorly 
designed to support numeric computa¬ 
tion. It has no function for taking the 
absolute value of a real number, only 
of an integer. Logitech (whose com¬ 
piler was not examined) claims that its 
abs() function also operates on cardi¬ 
nals, or unsigned integers; this is reas¬ 
suring but hardly useful. A function 
RABS() for real numbers is simple to 
define, but a serious language should 
already include it. Another inconven¬ 
ience in most implementations is the 
presence of two functions to convert 
from integer to real values, float() for 
cardinals and real() for signed integers. 

TOP PERFORMERS 

The programmer looking for accept¬ 
able performance in a numerically in¬ 
tensive program could choose any of 
eight or nine C or FORTRAN compilers. 
These top performers show little differ¬ 
ences in execution speed or double¬ 
precision accuracy. Choices should be 
based on language preference or on 
factors such as quality of documenta¬ 
tion, ease of use, and technical support. 



SQL Compatible Query System adaptable to any 
operating environment. 


CQL Query System. A subset of the Structured 
English Query Language (SEQUEL, or SQL) 
developed by IBM. Linked files, stored views, 
and nested queries result in a complete query 
capability. File system interaction isolated in an 
interface module. Extensive documentation 
guides user development of interfaces to other 
record oriented file handlers. 

Portable Application Support System 

Portable Windowing System. Hardware 
independent windowing system with borders, 
attributes, horizontal and vertical scrolling. 
User can construct interface file for any 
hardware. Interfaces provided for PC/XT/AT 
(screen memory interface and BIOS only 
interface), MS-DOS generic (using ANSI.SYS), 
Xenix (both with and without using the curses 
interface), and C-library (no attributes). 

Screen I/O, Report, and Form Generation 
Systems. Field level interface between 
application programs, the Query System, and 
the file system. Complete input/output 
formatting and control, automatic scrolling on 
screens and automatic pagination on forms, 
process intervention points. Seven field types: 
8-bit unsigned binary, 16 bit signed binary, 16 
bit unsigned binary, 32 bit signed binary, 
monetary (based on 32 bit binary), string, and 
date. 

Including Source Code 

$395.00 

File System interfaces include 
C-tree and BTRIEVE. 

HARDWARE AND FILE SYSTEM 
INDEPENDENT 

Machine 

Independent 

Software 

1415 NORTHGATE SQ. #21B 
RESTON, VA 22090 

VISA/Master Charge accepted 

(703) 435-0413 


*C-tree is a trademark of FairCom 

IBM. SEQUEL. PC. XT. AT are trademarks of IBM Corp. 
MS-DOS and Xenix are trademarks of Microsoft Corp. 

CQL and the CQL Logo are trademarks of Kurtzberg Computer 
Systems. 
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"Product of the Month''\ 

"... a technological tour de 
force for fast PC graphics. 
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Unparalleled Performance! 


MetaWINDOW provides an expand¬ 
ed set of graphic drawing functions, 
plus the added functionality and 
performance required for designing 
multi-window desktop applications. 






auto-cursor tracking 

pull-down menus 

pop-up windows 

comprehensive 
graphic functions 


multiple fonts 10Poinl 12poinl 

Bold Italic 



Enhanced Features! 


■ Display multiple bitmap or 
"filled-outline" fonts. 

• Face fonts for bold, italic, under¬ 
line or strike-out stylings. 

• Full "RasterOp" transfer 
functions for writing, erasing, 
rubberbanding or dragging: 
lines, text, icons, bit images 
and complex objects. 

• Create pop-up menus, 
windows and icons. 

• Supports IBM's new PS/2 VGA 
and MCGA graphics. 


MetaWINDOW comes complete with 
language bindings for 20 popular C, 
Pascal and Fortran compilers, plus 
dynamic runtime support for over 50 
graphics adaptors and input devices . 

MetaWINDOW 

Advanced Graphics Toolkit 
4 disks, 3 260 page manuals - $195* 

All the features of MetaWINDOW for 
Borland Turbo Pascal Ver. 41 - $ 95* 

* Pius $5.00 shipping and handling 

TO ORDER CALL 1-800-332-1550 

For information or in CA call 408-438-1550 





METAGRAPHICS 

SOFTWARE CORPORATION 

269 Mount Hermon Road 
Scotts Valley, CA 95066 
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NUMERICAL ACCURACY 

The IBM FORTRAN compiler used 
in this evaluation is derived from an 
earlier version of Ryan-McFarland FOR¬ 
TRAN, and IBM C is derived from. 
Microsoft C version 3.0. Not surpris¬ 
ingly, the accuracy results of the IBM 
compilers are identical, and timing re¬ 
sults very similar, to the results of the 
current releases of the compilers from 
which they are derived. IBM has subse¬ 
quently announced that these compil¬ 
ers are are being replaced with FOR¬ 
TRAN/2 and C/2 that will run under 
both DOS and OS/2. 

The integrated BASIC environ¬ 
ments produce programs with accuracy 
as good as any PC product, but with 
the sluggish performance typical of 
one-pass, nonoptimizing compilers. 
Another disadvantage is that structured 
BASIC has not yet settled down in 
terms of syntax or supported data 
types. Microsoft’s QuickBASIC and Bor¬ 
land’s Turbo BASIC are incompatible in 
their definitions of constants and in 
their rules for variable scoping. Turbo 
BASIC allows only short integer con¬ 
stants—a serious drawback in numeric 
work. But if BASIC must be the choice, 
QuickBASIC is better-suited to serious 
programming because of its superior 
syntax, automatic segmentation of large 
programs, support for separate compi¬ 
lation and linking, and faster programs 
(than those of Turbo BASIC). 

Neither of the two Pascal imple¬ 
mentations evaluated here is top-notch. 
Oregon Pascal has interesting support 
for numeric computation, but it suffers 
from lackluster performance in speed 
as well as accuracy. The drawbacks of 
Borland’s Turbo Pascal include its lim¬ 
ited program and data size and lack of 
separate compilation, all of which are 
too confining for major computational 
efforts. It will be interesting to see how 
the next version of Turbo Pascal will 
address these limitations. 

As far as Pascal’s derivative, 
Modula-2, is concerned, not only does 
the design of the language make it dif¬ 
ficult to use in numeric applications, 
but the implementations available on 
the PC make it impossible. 

Finally, the tests show that for 
heavy-duty number-crunching at 
highest-level accuracy, the PC is still no 
match for larger hardware. I riiumini ^1 

Borland International, Inc. 

4585 Scotts Valley Drive 
Scotts Valley, CA 95066-9987 
800/255-8008; 800/742-1133 
Turbo BASIC 1.1, Turbo Pascal 3.01A, 
Turbo C 1.0 
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C Ware Corporation 
945 Spring Street 
Suite 14 

Paso Robles, CA 93446 
805/239-4620 
DeSmet C 2.6 
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IBM Corporation 
900 King Street 
Rye Brook, NY 10573 
800 / 426-2468 

IBM C 1.00, IBM FORTRAN 1.01 

CIRCLE 354 ON READER SERVICE CARD 

Lahey Computer Systems, Inc. 

PO. .Box 6091 

Incline Village, NV 89450-6091 

702/831-2500 

Lahey F77L FORTRAN 2.2 
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Lattice, Inc. 

2500 S. Highland Avenue 
Tombard, IL 60148 
800/533-3577; 312/916-1600 
Lattice C 3 2 
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Microsoft Corporation 

16011 N.E. 36th Way 

PO. Box 97017 

Redmond, WA 98073-9717 

800/426-9400; 206/882-8080 

Microsoft QuickBASIC 3-00, Microsoft C 

4.00, Microsoft FORTRAN 4.00A 
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Oregon Software, Inc. 

6915 S.W. Macadam Avenue 
Suite 200 

Portland, OR 97219 
800/367-2202; 503/245-2202 
Oregon Pascal-2 2.2A 
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Prospero Software Limited 
U.S. Distributor: Software 
Consulting Services 
3162 Bath Pike 
Nazareth, PA 18064 
215/837-8484 
Pro FORTRAN 1.141 
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Ryan-McFarland Corporation 
609 Deep Valley> Drive 
Rolling Hills Estates, CA 90274 
213/541-4828 
RM/FORTRAN 2.11 
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Jim Roberts is an astrophysicist by training 
living in Los Angeles. His major occupa¬ 
tional interests are in numerical computa¬ 
tion and database management. 
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LISTING 1: ACCURACY.C 

/* ACCURACY.C: double 

precision math accuracy tester, v 1.7 

* The strings COMPIL 

and MACHIN should be set for each system. 

* Format is not ideal 

C style, because it is meant to be 

* easily convertible 

V 

among several programming languages. 

#define NOTANSI 

0 /* old or nonconforming compilers */ 

#if N0TANSI 


#else 


#define LINT_ARGS 

1 /* arg chk in Microsoft C headers */ 

#define NO_EXT_KEYS 

1 /* no non-ANSI keywords in MS C */ 

#define STDC 

1 /* ANSI C in Turbo C headers */ 

#endif /* NOTANSI */ 


#include <stdio.h> 

#include <math.h> 

char *C0MPIL = "Microsoft C 4.0" ; 
char *MACHIN = "IBM PC/AT-287" ; 

#define MINERR 

1.0E-17 /* for 64 bit reals */ 

#define L0GMIN 

17.0 /* -LOGIO(MINERR) */ 

#define N 

10 /* size of matrix */ 

#define Y 

1.0 /* const element of matrix */ 

#define STEP 

0.2 /* for function tests */ 

tfdefine ITERTRIG 

5 /* for trig tests */ 

#define ITER 

20 /* for other function tests */ 

#if N0TANSI 


#define LOG10E 

0.434294481903251828 

tfdefine PI 

3.141592653589793238 

#define PI02 

1.570796326794896619 

#define R00T2 

1.414213562373095049 

#define R00T3 

1.732050807568877293 

#define SQRT02 

0.707106781186547524 

#else 

#ifndef PI 

^define «PI 

3.14159265358979323846 

#endif /* PI */ 

#define PI02 

1.57079632679489661923 

^define LOGIOE 

0.43429448190325182765 

#define R00T2 

1.4142135623730950488 

#define R00T3 

1.7320508075688772935 

#define SQRT02 

0.7071067811865475244 

#endif /* N0TANSI */ 


define osgn(n) 

( (n==2*(n/2)) ? 1 : -1 ) 


/* -1 if n int & odd */ 

double a [N] [N], b[N][N], c[N][NJ, sum, X ; 

int i, j, k, l, m. 

ntest; 

double th[6], val[6], 

err[6], logerr[6], diverr[6], funct[6] ; 

double testerrCll], toterr; 

double xx, zz, quot ; 


double aO, al, dO, dl, frac ; 

double p, p2 ; 


void filial) 

C 

int i, j; 

for (i = 0; i < N ; 

i++> 

for (j = 0 ; j 

< N ; j++) 

if (i != j) 

a[i] [j] = Y ; 

else 

) 

a Ci] Cj] = X + Y ; 

void fillb() 

< 

int i, j ; 

double f, d ; 


f = X + N*Y ; 
d = 1.0 / (X * f) 


for (i = 0 ; i < N 

; i++) 

for (j = 0 ; j 

< N ; j++) 

if (i != j) 

bCi] [j] = -Y * d ; 

else 

> 

b[i] Cj] = (*Y + f)*d; 

void fillcO 



Hard Locks 
for Soft Parts. 



At Rainbow Technologies, we think protecting 
software developers’ investments is very serious 
business. That’s why we designed the first fully 
effective security solution for software running on 
PCs and other computers. 

Our family of virtually impenetrable Software 
Sentinel hardware keys provides the highest level of 
software protection the developer can get. While 
remaining invisible to the end user. 

Take a look. 


Key Sentinel Family Features. 

Prohibits unauthorized use of software D No need 
for copy protection □ Unlimited backup copies ° 
Virtually unbreakable D Pocketsize key □ Trans- 
parent operation □ Transportable 


Software 

Sentinel. 

O Runs under DOS and Xenix, 
on IBM PC/XT/AT and 
compatibles 
0 Algorithm technique 
(Never a fixed response) 

0 Serial or parallel port version 
0 Minimal implementation effort 
0 Higher level language 
interfaces included 
O 100 times faster than fixed' 
response devices (1ms) 

Software 

Sentinel-C. 

O For developers who want to 
customize or protect multiple 
packages with one device 
O 126 bytes of non-volatile 
memory that is programmed 
before shipment of software 
O We supply a unique 
programming adapter for 
programming the unit 


O Higher level language 
interfaces included 
O Runs under DOS on 

PC/XT/AT and compatibles 
O Parallel port version only 

Software 

Sentinel-W. 

O Designed for workstations, 
supermicros and minicomputers 
O Serial port only (modem-type) 
O Algorithm technique 
° We provide detailed interface 
specifications: Developer 
creates a port driver 
0 Interface requirements: 25 pin 
DB25P or DB25S; 
RS232/RS422/RS423 
O Only signals used: DTR &. RTS 
from computer; signal ground; 
DSR or optional DCD from 
- Software Sentinel-W or external 
device. TXD, RXD, CTS, R1 
passed through. 

Call For Software Sentinel 
Evaluation Kit Pricing, 

Inti. Distributors Wanted 
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NUMERICAL ACCURACY 



In today’s information 
age, sharing data 
between your mainframe and PC 
^ f is an essential link. Innovative Data 

Technology’s 1/2-inch, 9-track tape 
subsystems feature the new “LEO” intelligent 
tape controller for the 1BM-PC/XT/AT and 
compatibles including the new 386 PC’s. These allow 
users to write and read 7 or 9 track, industry standard tapes 
^ in densities of 200/556/800/1600/6250 bpi with either ASCII or 
EBCDIC codes compatible with most mini’s and mainframes. IDT 
offers a complete DOS software package of user friendly window 
software utilities with help screens that will enable you to move your 
mainframe data to your PC. Included are: file transfer utilities for both 
IBM labeled or unlabeled tapes, format and dump utilities, 
and a comprehensive backup/restore utility. IDT also has software 
support for XENIX and PICK operating systems. 

IDT manufactures magnetic 
tape drives and controllers 

interchange requirements. 

For more information. Jj|j§| 

contact us today. \ §Jp|P^° 


5340 Eastgate Mall • San Diego, CA 92121 
(619) 587-0555 • TWX: (910) 335-1610 
Regional Offices: 

Eastern: (609) 596-4538 
Western: (714) 968-8082 

DOS/XENIX/PICK/1BM are registered trademarks of Microsoft/PICK/IBM respectively. 


INNOVATIVE 

DATA 

TECHNOLOGY 


TAPENET 

Micro-to-Mainframe 

CONNECTIONS. 
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Graphic ™ 

can plot your 
data in 
publication 
quality 



on your IBM PC 

•linear, log, polar, contour plots 
•barcharts, Smith charts 
•3D curves, 3D surfaces 
•6 curve types, 8 markers 
•14 fonts, font editor 
•4096x3120 resolution 
•zoom, pan, window plots 
•high resolution printer and plotter 
dumps in color 

Over 150 C and Assembler 
routines for full control 


VTEK ™ 

DEC™ VT100/VT52 
and Tektronix™ 
4010/4014/4105 
Terminal Emulator 

•20 smart user-defined keys 
•text scroll back buffer 
•hardware 132 columns 
•Kermit and XMODEM 
•up to 800x600 screen resolution 
on EGAs 

•zoom, pan, window plots 
•"hotkey to DOS 
•enhanced keyboard support 
•ANSII extensions to VT100 for 
multi-color text 
•scrolling VT100 window on 
graphics screen 

$150. Site and source code 
licenses available 
MOST HARDWARE IS 
SUPPORTED 

B-EDIT 


$395 with source code Our new binary editor for program- 

For personal use only mers ' $ 29 

Scientific Endeavors Corporation 


Route 4, Box 79 Kingston, TN 37763 (615) 376-4146 
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C 

int i, j; 

for (i = 0 ; i < N ; i++) 
for (j = 0 ; j < N ; j++) 
c[i] [j] = 0.0; 

> 

void matmultO 
L 

int i, j, k; 

for (i=0; i < N ; i++) 
for (j - 0 ; j < N ; j++) 

< 

sum = 0.0; 

for (k = 0 ; k < N ; k++) 

sum+= aCf] Ck] * b[k] [j]; 
c[i] [j] = sum; 

) 


void sumitO 
C 

int i, j; 
sum = 0.0; 


for (i = 0 ; 
for (i = 0 ; 

i < N 

i < N 

; i++) cti] ti] -= 1.0 ; 

; i++) 

for (j = 

o ; j 

< N ; j++) 


sum += fabs(c[i][j]) ; 


> 

void headerO 
C 

printf("ACCURACY: double precision reals tester: "); 

printf("%s; %s.\n", COMPIL, MACHIN) ; 

printfC V 1.7 (c) 1987, Jim Roberts.\n"); 

printfC'Test 1 checks multiplication and addition, "); 

printfCthen division and subtraction.\n">; 

printfC'Test 2 measures the accuracy of the trig functions "); 

printf("sinO, tan(), and atan().\n"); 

printfC'Test 3 finds the truncation error in some "); 

printf("exponential and sqrt identities.\n"); 

printf ("ACCURACY is the rounded negative log of error. "); 

printf("Program may exit abnormally.\n"); 

printf("NOTE: an increase of 1 in the rating means 

printf("a factor of TEN less accurate.\n"); 

printf("Interpretation <0.0 - 0.5 => Excellent "); 

printf("1.0 - 1.5 => Fair\n"); 

printfC of RATING: 0.5 - 1.0 => Good "); 

printf("1.5 < => Poor\n">; 

printf("\n") ; 

printfC TESTS ACCURACY "); 

printf("RATING \n"); 

> 

void arithO 
C 

/*TEST 1: well-conditioned combinatorial matrix times its inverse.*/ 
22 = 0.30 ; /*factor used to control decrease of condition */ 
for (1=0;l<5;1++) 

C 

xx = (double)( 22 *( 2 -l)) ; 

X = pow(10.0,xx) ; /* slowly decreases condition */ 

fillaO ; fillbO ; fillcO ; 

matmultO ; sumitO ; 

errtl] = sum/((double)(N*N)); 

/* error is average absolute per element */ 
if (errll] > MINERR) logerr[l] = -log(err[l]) * LOG10E; 

else logerrtl] = LOGMIN; 
testerrll] += LOGMIN - logerr[l] ; 

} 

testerrll] /= 5.0 ; 

printf("#1a: 10x10 matrix "); 

for (1=0;l<5;1++) printf("% 5.If",logerrtl]) ; 

printfC %6.2f\n",testerrll] ); 

/* TEST 2: infinite product and continued fraction */ 

/* infinite product for 1-delt: run in reverse to test division */ 
sum = 0.0 ; 
for (1=0;l<5;1++) 
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{ 

xx = (double)(-l) / 4.0; 
zz = pow(10.0, xx-2.0); 

/* increases number of factors for convergence */ 
xx = 1.0 - zz ; /* lose about 2 significant figures here */ 

/* 

* The following formula for the number of factors is designed 

* to give sufficient accuracy, while avoiding underflow 

* in the powers of xx. It gives a more uniform computation 

* from compiler to compiler. 

*/ ‘ ,., 

m = 13+1 ; 
quot = 1.0 ; 
for (k=1;k<=m;k++) C 
quot /= (1.0 + xx) ; 
xx *= xx ; 

> 

err Cl] = fabs(1.0 - quot/zz)*0.01 ; 

/* factor of 0.01 compensates for cancellation error above */ 
if (err[l] > MINERR) diverrCl] = -log(err[l]> * IOG10E ; 

else diverrCl] = LOGMIN ; 
sum += LOGMIN - diverrCl] ; 

logerrCU = diverrCl] ; /* needed for later average */ 

> 

sum /= 5.0 ; 

printf("#1 : infinite product "); 

for (i=0;i<5;i++) printf('*% 5.1f",diverr[i]) ; 

printfC" %6.2f\n",sum); 

/* 

* continued fraction for tan() compared to actual values 

* for five angles: this is a test of division and subtraction, 

* not of the tangent. 

*/ 

thCO] = PI/12.0 ; 
thCl] = PI/6.0 ; 
thC2] = PI/4.0 ; 
thC3] = PI/3.0 ; 
thC4] = 5.0*PI/12.0 ; 
valCO] = 2.0 - ROOT3 ; 

valCl] =1.0/ ROOT3 ; 

valC2] =1.0 
valC3] = ROOT3 ; 

valC4] = 2.0 + R00T3 ; 

sum = 0.0 ; 

m = 8 ; /* number of iterations, gives sufficient accuracy */ 

for (1=0;l<5;1++) 
i 

aO = 2.0 * m + 1.0 ; 
p2 = thCU ; 

p = p2*p2 ; 

dO = aO - p / (aO + 2.0) ; 


for (k=0;k<m;k++) 

C 

al = aO - 2.0 ; 
dl = al * p / dO ; 
aO = al ; 
dO = dl ; 

> 

frac = p2 / dO ; 
functCl] = frac ; 

> 

for (1=0;l<5;1++) 

err Cl] = fabs<1.0 - valCl]/functCl]) ; 

if (errCU > MINERR) diverrCl] = -log(errCl]) * LOG10E; 

else diverrCl] = LOGMIN ; 
sum += LOGMIN - diverrCl] ; 

> 

sum /= 5.0 ; 

printf("#1 : continued fraction "); 

for (i=0;i<5;i++) printf("% 5.1f",diverrCi]) ; 

printfC %6.2f\n",sum); 

printf("#1b: division average "); 
for(i=0;i<5;i++) t 

logerrCi] = 0.5 * (logerrCi] + diverrCi]) ; 


Introducing 

multi-channd 
communications 
boards400% 
fester than 
what you’re 
probably using 



DIGIBOARD COM/Xi Series front-end processor. 
Intelligent multi-channel communications boards 
400% faster than the industry standard. 

Like our popular COM/X Series, they provide 
users of PC/XT/AT-compatible computers with four 
or eight individually addressable serial ports. But 
with the new COM/Xi series we’ve added: 

• an 80188 co-processor operating at 10 MHz 

• 256K of dual-ported RAM + 16KofROM,all 
accessible to user/ programmers for application 
and security software development 

• a modular design that allows us to custom- 
tailor I/O to individual customer requirements. 
On-board intelligence means more speed for 

multi-user operating systems and multi-channel 
data collection and dissemination. 

And makes the new DIGIBOARD COM/Xi 
Series a more intelligent choice for you. 

DigiUSSli 

Plugging you into Tomorrow. 

Call 1-800-344-4273. In Minnesota, (612) 922-8055. 
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testerr[2] += LOGMIN - logerrti] ; 

> 

testerr[2] /= 5.0 ; 

for (i=0;i<5;i++) printf("% 5.If",logerrti]) ; 
printf(" %6.2f\n",testerrt2]); 


void trig() 

/*TEST 2: first, truncation in some sine identities */ 

C 

for (1=0;l<5;1++) logerrti] = 0.0 ; 
for (j=0;j < ITERTRIG;j++) 

C 

thtO] = PI/12.0 + j*PI ; 

thtl] = PI/6.0 + j*PI ; 

tht2] = PI/4.0 + j*PI ; 

tht3] = PI/3.0 + j*PI ; 

tht4] = 5.0*PI/12.0 + j*PI ; 

valtO] = osgn(j)*ROOT2*(ROOT3-1.0)*0.25 ; 

valtl] = osgn(j)*0.5 ; 

valt2] = osgn(j)*SQRT02 ; 

valt3] = osgn(j)*0.5*ROOT3 ; 

val14] = osgn(j)*ROOT2*(ROOT3+1)*0.25 ; 

for (l=0;l<5;l++) functtl] = sin(thtU) ; 

for (1=0;l<5;1++) 

C 

errtl] = fabs(1.0 - val tl]/funct tl]) ; 
if (errtl] > MINERR) logerrti] •= log(errtU) * LOG10E; 
else logerrti] += LOGMIN ; 

> 

> 

for (1=0;l<5;1++) logerrti] /= (double)ITERTRIG ; 
for (1=0;l<5;1++) testerrt3] += LOGMIN - logerrti] ; 
testerrt3] /= 5.0 ; 

printf("#2a: sin() "); 

for (i=0;i<5;i++) printf(»% 5.If",logerrti]) ; 

printf(" %6.2f\n",testerrt3]); 


/* compare tan() with exact values */ 
for (l=0;l<5;l++) logerrti] = 0.0 ; 
for (j=0;j < ITERTRIG;j++) 

C 

thtO] = PI/12.0 + j*PI ; 

thtl] = PI/6.0 + j*PI ; 

tht2] = PI/4.0 + j*PI ; 

tht3] = PI/3.0 + j*PI ; 

tht4] = 5.0*PI/12.0 + j*PI ; 

valtO] = 2.0 - R0OT3 ; 

valtl] ^ 1.0 / ROOT3 ; 

valt2] = 1.0 

valt3] = ROOT3 ; 

valt4] = 2.0 + ROOT3 ; 

for (1=0;l<5; 1++) functtl] = tan(thtU) ; 

for (1=0;l<5;1++) 

C 

errtl] = fabs(1.0 - valtl]/functtl]) ; 
if (errtl] > MINERR) logerrti] -= log(errtl]) * LOG10E; 
else logerrti] += LOGMIN ; 

> 

> 

for (1=0;l<5;1++) logerrti] /= (double)ITERTRIG ; 
for (1=0;l<5;1++) testerrt4] += LOGMIN - logerrti] ; 
testerrt4] /= 5.0 ; 

printf("#2b: tan() "); 

for (i=0;i<5;i++) printf("% 5.If",logerrti]) ; 

printf(» %6.2f\n",testerr t4]); 

/* compare atan() with tan() for consistency */ 
for (1=0;l<5;1++) logerrti] = 0.0 ; 
for (j =0;j < ITER;j++) 

( 

for (1=0;l<5;1++) thtl] = (5*j+l+1)*PI02/(5*ITER+1) ; 
for (1=0;l<5; 1++) valtl] = tan(thlU) ; 
for (l=0;l<5;l++) functtl] = atan(valtl]) ; 
for (1=0;l<5;1++) 

C 

errtl] = fabs(1.0 - thtl]/functtl]) ; 




















if (err[l] > MINERR) logerrtl] -= log(errtU) * LOGIOE; 


/* sqrt() identities */ 



else logerrtl] += LOGMIN ; 

> 


void roots() 

i 



> 


for (1=0;l<5;1++) logerrtl] = 0.0 ; 



for (1=0;l<5;1++) logerrtl] /= (double)ITER ; 


for (j=0;j<ITER;j++) 



for (1=0;l<5;1++) testerrt5] += LOGMIN - logerrtl] ; 


{ 



testerrt5] /= 5.0 ; 


for (1=0;l<5;1++) thtl] = (5*j+l+1)*STEP ; 
for (1=0;l<5; 1++) valtl] = sqrt(thtU) ; 



printf("#2c: atan() "); 


for (1=0;l<5;1++) functtl] = valtl]*valtl] ; 



for (i=0;i<5;i++) printf("% 5.If",logerrti]) ; 


for (l=0;l<5;l++) 



printfC %6.2f\n",testerrE5]); 


C 

errtl] = fabs(1.0 - thtl]/functtl]) ; /* unnormalized */ 



> 


if (errtl] > MINERR) logerrtl] •= log(errtll) * LOGIOE; 





else logerrtl] += LOGMIN; 



/* TEST 3: log() against exp() for consistency */ 


> 



void transcO 


> 

for (1=0;l<5;1++) logerrtl] /- (double)ITER ; 



< 


for (1=0;l<5;1++) testerrE7] += LOGMIN - logerrtl] ; 



for (1=0;l<5;1++) logerrtl] = 0.0 ; 
for (j=0;j<ITER;j++) 


testerrt7] /= 5.0 ; 



C 


printf("#3b: sqrt() ") ; 



for (1=0;l<5;1++) thtl] = (5*j+l+1)*STEP ; 


for(i=0;i<5;i++) printf("% 5.If",logerrti]); 



for (1=0;l<5; 1++) valtl] = exp(thtl]) ; 


printfC %6. 2f\n",testerrt7] ); 



for ( 1=0;l<5;1++) functtl] = log(valtl]) ; 


> .; „ 



for ( 1=0;l<5;1++) 





C 


ma i n( ) 



errtl] = fabsO.O - thEl]/funct El]) ; /* unnormalized */ 


C 



if (errtl] > MINERR) logerrtl] *= log(errtll) * LOGIOE; 


headerO; 



else logerrtl] += LOGMIN; 


for (i=0;i<10;i++) testerrti] = 0.0 ; 



> 


arithO; 



> 


trig(); 



for (1=0;l<5;1++) logerrtl] /= (double)ITER ; 


transcO; 



for (1=0;l<5;1++) testerr [6] += LOGMIN - logerrtl] ; 


rootsO; 



testerr E6] /= 5.0 ; 


ntest = 7 ; 
toterr = 0.0 ; 



printf("#3a: log() & exp() ") ; 


for (?=1;i<=ntest;i++) toterr += testerrti] ; 



for(i=0;i<5;i++) printf("% 5.If",logerrti] ); 


toterr /= (double)ntest ; 



printfC %6.2f\n",testerrE6] ); 


printf("Overall rating: %6.2f\n",toterr) ; 



> 


return(0) ; 

> 
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Telex Intelligence is your most 
compatible solution. 


For over 25 years, Telex has led the in¬ 
dustry in value-added compatible periph¬ 
erals. And in today’s changing environ¬ 
ment, Telex continues its commitment 
to compatibility and connectivity. 

Telex designs, manufactures and 
supports a full line of Intelligent Work¬ 
stations. From our diskless network 
terminal all the way up to the 1285 (our 
80386-based workstation), you can 
trust Telex to be compatible with your 
existing hardware and software 
alike. Now, and in 
the future. 

Our Intelligent 



Workstations connect into many system 
environments, including 3270, S/3X, 
airlines, PBX, local area networks and 
stand-alone applications. 

Telex offers one thing more: unrivaled 
customer support from our dedicated 
field and systems engineering organiza¬ 
tions. For more information about the 
Telex Intelligent System series, call Telex. 
USA: 1-800-331-2623, ext. 4530 (Okla¬ 
homa, 1-918-624-4530). CANADA: 
1-800-268-3233. WORLD 
TRADE: 1-617-769-8000. 

FEDERAL SYSTEMS: 
1-703-761-5600. 
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DEBUGGING SWAT TEAM 



Order Eco-C88 Rel. 4.0 New Modeling Compiler 
and get C-more at no extra charge! 

Seek and Correct 

You already know that fast compilation does not mean fast program development. Backing 
up for bogus error messages and removing the bugs takes time. Eco-C88’s “Seek and Correct” 
three - way error checking finds even the most elusive bugs, clearing the path for swift program 
development. 

Double Barrel Error Checking 

Eco-C88 nails syntax errors cold and tells you about the error in plain 
English. And there’s no avalanche of false error messages, either. Other 
compilers can generate up to four times the number of error messages 
actually present; they leave it up to you to guess which ones are 
real. You’ll be more productive with Eco-C88 because there is no 
guess work. 

Eco-C88 provides ten levels of semantic error checking. You can 
select from almost no checking to the fussiest you’ve ever seen. 

Eco-C88’s “picky flag” finds subtle errors that slip by 
other compilers. 

Eco-C88 also features: 

• All data types, plus ANSI Enhancements 

• Robust library, including many new ANSI 
functions 

• CED editor with online function help, split 
windows, compile-edit-link capability 

• New, expanded manual with sample pro¬ 
grams for the library functions 

C-more Source Code 
Debugger 

Finally, if a really nasty bug persists, 
put C-more, our source code debug¬ 
ger, to work. With C-more you can 
watch your program as it executes, 
single-step it, set simple or conditional 
breakpoints, test complex expressions, 
use variables as indexes into other vari¬ 
ables, initialize and trace variables, examine 
CPU registers, display results with printf()- 
type options and much more. C-more can help 
you track down bugs in minutes rather than days. 

The price for Eco-C88 is $99.95. And, for a 
limited time, we’ll give you our C-more debugger 
at no extra charge. 

Ecosof tInc. 

6413 N. College Ave. 

Indianapolis, IN 46220 

(317) 255-6476 
(800) 952-0472 
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REFEREE 

Persoft, Inc. 


Reviews and Updates 



DS OPTIMIZE 

Design Software, Inc. 


QUAID ANALYZER 

Quaid Software Limited 
45 Charles Sweet East, 3rd Floor 
Toronto, Ontario, Canada M4Y1S2 
416/961-8243 

PRICE: $99 
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T he Quaid Analyzer is a memory- 
resident tracing, debugging, and 
disassembly tool that has some of 
the features of a hardware debugger at 
a fraction of the cost. Unlike standard 
software debuggers such as DOS 
DEBUG or Microsoft’s SYMDEB and 
CodeView, the Quaid Analyzer allows 
the tracing of execution and trapping 
of interrupts in DOS, BIOS, device 
drivers, and the system bootstrap rou¬ 
tine. It is advertised by Quaid as the 
software used in developing CopyWrite, 
a program that copes with copy¬ 
protected software. Not for beginners, 
it requires a familiarity with assembly 
language and the workings of the oper¬ 
ating system. System requirements are 
an IBM PC, PC/AT, or compatible with 
at least 100KB of memory running DOS 
2.0 or later versions. 

The Quaid Analyzer is installed by 
a command at the DOS prompt, then 
activated by pressing the Shift-PrtSc 


key. Once installed, it cannot be re¬ 
moved except by rebooting the system. 
The command structure is menu- 
driven, and it uses function keys and 
the escape key to navigate among five 
main display types: the main menu, 
vector display, trace display, program 
display, and user display. 

From the main menu, the user can 
control the appearance and behavior of 
the analyzer and set breakpoints on I/O 
port activity. One option allows moving 
the analyzer code to the top of mem¬ 
ory and performing a warm boot that 
leaves it intact, allowing the tracing of 
the system-initialization process. 

The vector display shows the inter¬ 
rupt table and allows the setting of 
breakpoints on the occurrence of par¬ 
ticular interrupts. The breakpoint can 
be set to display register contents be¬ 
fore or after the interrupt, or both. For 
the DOS interrupt 21H, the breakpoint 
can be specified to occur only when a 
program is loaded, so that DOS func¬ 
tions issued by COMMAND.COM are 
not trapped. For the BIOS disk inter¬ 
rupt 13H, the user may choose to trap 
only write attempts. This is useful in 
detecting Trojan Horse programs that 
attempt to trash a hard disk, but is not 
a reliable test unless interrupt 26H (ab¬ 
solute disk write) is also trapped. 

The trace display shows informa¬ 
tion at each interrupt breakpoint se¬ 
lected on the vector display. For each 
interrupt, the following information is 
shown at minimum: the interrupt num¬ 
ber, text explaining the interrupt, and 
the AX register. For interrupts 21H and 
10H (BIOS video), the display shows 
the name of the function identified by 
the code in Aid and the meanings of 
the parameters in the other registers. 

The program display shows the 
processor registers and the disassem¬ 
bled instructions currently being exe¬ 
cuted. The user may change any of the 
registers or flags, and search the data 
segment for hexadecimal or text data. 


From the program display, the 
user can switch to the reference dis¬ 
play, which shows references to the 
instruction at which the cursor is point¬ 
ing within the instruction display. Ref¬ 
erences include short jumps, near 
jumps, and calls within the current 
code segment, and complete 
segment:offset pairs anywhere in mem¬ 
ory. This presents a list of all possible 
paths to the current instruction. 

The memory display allows view¬ 
ing and changing data in memory and 
setting breakpoints on the alteration of 
a memory location. Data can be dis¬ 
played in a variety of formats, such as 
disassembled instructions, hexadecimal 
data (with high- and low-order bytes 
both reversed and not reversed), deci¬ 
mal, or ASCII data. Another option is to 
display information about the DOS 
memory allocation chain. 

Finally, the user display shows the 
output of the program begin traced. 

The analyzer only works in text modes; 
that is, video mode 7 on a mono¬ 
chrome adapter, or modes 2 or 3 on 
CGA or EGA adapters. It cannot be 
used to trace programs that operate on 
graphics modes, either on the same 
monitor or on a dual-monitor system. 
This limitation, not spelled out in the 
documentation, was supplied by 
Quaid’s technical support. 

The Quaid Analyzer was tested on 
a PC/XT both with and without a Micro¬ 
soft Mach 10 (an 8086 accelerator 
board running at 9.3 MHz), and on a 
PC Designs AT-compatible running at 8 
MHz. For the most part, it operated sat¬ 
isfactorily, but had some difficulties in¬ 
teracting with programs that take over 
the keyboard interrupt. For example, 
when running with Ashton-Tate’s Multi- 
Mate word processor, it took several 
attempts to exit the analyzer and return 
to the word processor. Also, when quit¬ 
ting an interrupt trace within DOS or 
BIOS, the system sometimes hangs up, 
indicating that the analyzer is not quite 
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FACE THE FACTS 
AND THE FUTURE. 


As a professional whose work in¬ 
volves connected desktop micro¬ 
computers integrated with larger 
computers, you’re among a select 
group that’s very important in 
today’s world of information 
sharing. 

You’re performing tasks of high 
priority and dealing with technical 
subjects that are complex and 
demanding. You’re called upon to 
develop solutions that work. You 
have to recommend products that 
must perform successfully with 
today’s technology tomorrow. You 
have to be knowledgeable about a 
unique combination of computer 
skills which most publications 
don’t cover adequately—or at all. 

Whether it is being knowledgeable 
about the new operating systems... 
how desktop work stations will be 


at the heart of increasingly com¬ 
plex development operations with 
a need to link both like and unlike 
machines and software...or build¬ 
ing complete software, hardware 
and communications systems, PC 
TECH JOURNAL will provide you 
with objective, detailed information 
which can help you do your job. 

We deliver clearly written, tested 
product evaluations that are sup¬ 
plemented by technical case studies 
of real world implementation. 

And our editors’ background in 
computer science and years of ac¬ 
tual experience in large and small 
computer systems enable them to 
understand and address the prob¬ 
lems you encounter. 

Subscribe today and save 50% off 
the single-copy price of $53.35. 
You’ll receive 12 monthly issues 


PLUS the PC TECH JOURNAL 
DIRECTORY, a comprehensive prod¬ 
uct guide and index, complete with 
abstracts of the articles and prod¬ 
uct reviews that appeared in PC 
TECH JOURNAL beginning with 
the premier July 1983 issue! 

Return the attached Order Card 
today or call 1-800-525-0643 for 
faster service. (In Colorado call 
1-303-447-9330.) 

■ One year (13 issues) only $26.70. 
SAVE 50%! 

■ Two years (26 issues) only 
$53.35. SAVE 50%! 

Basic annual subscription 
price is $34.97. 
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bulletproof when extricating itself from 
whatever it is tracing. This condition 
usually can be avoided by cancelling 
interrupt tracing only when no inter¬ 
rupts are being serviced. 

For the Quaid Analyzer, the pri¬ 
mary investment has been made in as¬ 
suring ease of use, rather than in pro¬ 
viding glossy documentation. The man¬ 
ual is a bit cryptic, but serviceable. It 
consists of 43 pages (5.5-by-8.5 inches), 
printed on both sides. The unbound 
pages are intended to be added to a 
three-ring binder. The typography is 
uneven, and could use the help of sec¬ 
tion numbers or indentations to set off 
the various sections one from another. 
If the manual’s organization is occa¬ 
sionally unclear, the product makes up 
for it with its ease of use. 

The manual does provide a com¬ 
plete explanation of how to use the 
product. It explains the procedure for 
tracing the system bootstrap routine, 
and it gives advice for tracing the more 
troublesome interrupts such as 1CH 
(user timer interrupt) and the asyn¬ 
chronous hardware interrupts (8 to 
OFH, and 70H through 77H). It contains 
a warning against tracing interrupts and 
ports with rigid timing dependencies; 
for example, interrupt 14H (BIOS asyn¬ 
chronous communications interrupt) 
when incoming data is arriving, and 
monitoring a video adapter port for the 
occurrence of a horizontal retrace 
q'de. Another example—unfortunately, 
not mentioned in the manual—is inter¬ 
rupt 2AH, the MS-NET session layer in¬ 
terrupt, whose tracing locks up the sys¬ 
tem. Monitoring hardware-related pro¬ 
cesses like these, of course, is beyond 
the scope of a software debugger and 
calls for hardware tools such as the 
Atron PC-Probe, Periscope III, or Intel 
In-Circuit Emulator. 

At $99, the Quaid Analyzer is an 
excellent value considering what it 
does. Unlike many other system-level 
analysis and debugging tools, the 
Quaid Analyzer is extremely easy to 
learn and to use. It will be especially 
useful for detecting Trojan Horse pub¬ 
lic domain programs acquired from 
bulletin boards. It is highly recom¬ 
mended for users who want to trace 
DOS or BIOS, need to reverse-engi¬ 
neer some other system-level software, 
or are just curious about how DOS and 
BIOS actually work. In light of the fact 
that IBM does not publish BIOS listings 
for the PS/2 machines, the Quaid Ana¬ 
lyzer is an ideal tool for exploring the 
inner workings of the PS/2 BIOS. 

—BEN MYERS 
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1275 VC Roosevelt Rcl. 

Suite 41104 

West Chicago, IL 60185 
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PRICE: $69.95 
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ard-disk optimizers, essential 
tools for maximizing hardware 
resources, speed up disk ac¬ 
cesses by modifying the physical struc¬ 
ture and location of files on the disk so 
that a file can be accessed with mini¬ 
mal movement of the reacl/write head. 
Design Software’s DS Optimize version 
1.10b not only performs this modifica¬ 
tion, but also aspires to be a general- 
purpose, hard-disk organizer. 

Optimization is important to com¬ 
pensate for the fragmentation of files 
that can occur when DOS reads and 
writes information to the disk. Files are 
stored on disks in units called clusters, 
which can be set to 1,024, 2,048, 4,096, 
and 8,192 bytes when the disk is for¬ 
matted. DOS uses as many clusters as 
needed to store a file. For example, on 
a disk with 2,048-byte clusters, a 
40,000-byte file will occupy 20 clusters. 

When DOS writes a file to disk, it 
starts at the beginning of the disk’s data 
area, and empty clusters are filled in 
wherever they are found. When a disk 
is new and files are first being copied 
to it, files are stored in logically con¬ 
secutive clusters. Thus, the head move¬ 
ment that is required to read these 
contiguous files is minimal. With con¬ 
tinued disk use and repeated copying, 
erasing, and modifying of data, how¬ 
ever, files can become fragmented or 
noncontiguous—that is, their clusters 
are scattered in various locations on 
the disk. The more a file is fragmented, 
the longer it will take to read it from 
the disk because of the time that is 


required for the disk’s read/write head 
to seek out the scattered clusters. 

Disk optimization consists of reor¬ 
ganizing the information on a disk so 
that all files are contiguous. This is 
done by copying files from their old, 
fragmented locations to new, contigu¬ 
ous ones, using an empty disk area for 
temporary storage during processing. 
Because all disk optimization programs 
work in essentially the same manner, 
they must be evaluated primarily on 
their flexibility and ease of use. 

DS Optimize version 1.10b offers 
three optimization options: Test, Pro¬ 
tected, and Fast. Test optimize simply 
checks for compatibility between a disk 
and the program. Protected optimize 
moves a single cluster at a time, and 
can be interrupted (by the user or a 
power failure) without data loss. Fast 
optimize works faster by moving multi¬ 
ple clusters at once, but cannot be in¬ 
terrupted without loss of some data. (If 
you like to drive without a seatbelt, 
you’ll love Fast optimize!) 

Either the entire disk, or just spec¬ 
ified subdirectories or files, can be op¬ 
timized. Files can be excluded from the 
process by attribute or by name. In 
addition, DS Optimize offers a number 
of general disk-management functions, 
such as copying, moving, sorting, and 
renaming files; creating and removing 
directories; manipulating certain file at¬ 
tributes; and finding files. 

DS Optimize allows one to specify 
the most-read and most-written 
subdirectories and files. It will place 
the most-read file(s) at the beginning 
of the disk’s data area, where head 
movement between the file allocation 
table (FAT) and the data area is mini¬ 
mal, and the most-written file(s) at the 
end of allocated data space, minimizing 
the head movement needed to access 
new clusters. Unfortunately, the 
most-read files are often the most-writ¬ 
ten as well. In any event, these options 
do not seem to make any measurable 
difference in disk speed. When 
WordPerfect was chosen as the most- 
read file, DS Optimize did move it 
from its original (unfragmented) posi¬ 
tion in the middle of the disk to the 
beginning of the data area, but load 
time remained unchanged (2.7 seconds 
before and after optimization). 

The user interface is good, but not 
great. The bottom two lines of the 
screen are devoted to a Lotus-style 
menu, with choices on the first line 
and descriptions on the second. Selec¬ 
tions are made with a moving highlight 
bar or a single keystroke. The remain- 
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Finally SLATE, a 
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Driver | 



• Extensive C Libraries to 
simplify programming 

• Field Definition of New 
Printers by customers or 
nonprogrammers 

• No Royalties 

• Simple Reports to Desktop 
Publishing 

• Less Expensive than 
developing one new 
Printer Driver 

PLUS 

Font Selection including “Best Match” 
Typeface, Size, Bold, Italic, and 
Proportional Font Selection 
Continuous or Interrupted Underline 
Automatic Font Downloading 
Automatic Pagination, Headings, and 
Footings 

Fine Position control without Floating 
Point 

Field configurable Paper Setup 
Corrections 

Field configurable Printer Routing with 
port selection and switch codes 
Adjustable Vertical Line Spacing 
Adjustable Horizontal Character 
Spacing 

Full 8 bit Character Sets and Character 
Remapping 

Extensive Library including printf 
Display independent Message System 
for errors 

Current Data Access including Position 
and String Printing Width 
Line & Block Drawing for Laser printers 
Paper Source Control 

SLATE is available immediately 
for $299 with our risk free, 30 
day return policy. 

Also available in combination 

with our S_PRINT Text 

Processing System for $349, 
a $99 savings. 


The 

Symmetry 

Group 

P.O. BOX 26195 
COLUMBUS, OH 43226-0195 
800-346-3938 
614-431-2667 
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der of the screen displays various in¬ 
formation depending on what the pro¬ 
gram is doing at the moment: subdirec¬ 
tory tree, file listings, fragmentation 
chart, progress of optimization, and so 
on. This information is complete and 
clearly presented. Screen colors can be 
changed from within the program. Dif¬ 
ferent program setups (colors, optimi¬ 
zation options, etc.) can be saved to 
disk for quick recall. 

DS Optimize provides a visual 
chart of fragmentation at the disk, 
subdirectory, or file level. This display’s 
maximum resolution depends on disk 
size, with lower resolution for larger 
disks. For example, on a 10MB disk, 
the resolution is 5 clusters, while on a 
32MB disk it is 28 clusters. On larger 
disks, the low resolution limits the use¬ 
fulness of this display because it will 
not reveal fragmentation below the 
level of the display resolution. What is 
needed is a single number that summa¬ 
rizes the overall state of file fragmenta¬ 
tion. Another useful addition would be 
a file touch-up feature that automati¬ 
cally optimizes only fragmented files 
across the entire disk, while it does 
nothing to unfragmented files. 

DS Optimize requires a minimum 
of 236KB of memory, and will use 
more if it is available. It can handle a 
maximum of 5,000 files on a disk and 
2,000 files per subdirectory. In theory, 
it can be used on any size disk or par¬ 
tition as long as these limits are not 
exceeded; however, it was not 
tested on disks larger than 42MB. 

Benchmarking disk optimization 
programs is difficult because both the 
speed of the optimization process and 
the resulting improvements in disk 
speed depend on the initial amount of 
fragmentation on the disk. Using the 
protected option, DS Optimize took 20 
minutes to optimize all files (about 900 
files totalling 20MB) on a 42MB, AT- 
class disk. This time is not strikingly 
different from those of other available 
optimization programs. 

One disappointing feature is that 
DS Optimize cannot be run from the 
DOS command line. This precludes the 
most convenient way for disk optimiza¬ 
tion to be performed—from a batch 
file that first runs your tape backup 
program and then runs the optimizer, 
perhaps while you are at lunch or late 
at night when no users are on the net¬ 
work. Yes, you should make a backup 
before optimizing. Optimization is a 
disk-intensive process, and if your disk 
is destined to crash, optimization (with 
any optimizer) could well bring it on. 


If you want a lean, fast program 
that does only optimization, DS Opti¬ 
mize may not be the one for you. In 
addition to disk optimization (which, 
within the limits of the shortcomings 
mentioned previously, it does quite 
well), DS Optimize tries to be a gen¬ 
eral-purpose disk manager. Other pro¬ 
grams do file copying, directory sort¬ 
ing, moving, and so on, better and 
faster. However, if you like the one- 
program-does-everything approach, DS 
Optimize would be a good choice. 

—PETER G. AITKEN 
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R eferee, from Persoft, Inc., is a set 
of programs that manage ter- 
minate-and-stay-resident (TSR) 
programs. TSRs offer very useful func¬ 
tions at the touch of a key; for exam¬ 
ple, by pressing Ctrl-Alt while in a text 
editor, a user can pop up a calculator 
or a phone dialer without leaving the 
original application. However, the price 
to pay for using TSRs is steep; these 
products eat up system memory 
quickly, and they often get tangled with 
one another and with non-TSR applica¬ 
tions. This tug-of-war for control of the 
machine, unfortunately, can lead to 
keyboard lockups, data loss, and other 
quite unpleasant situations. 

The Referee package helps manage 
the use of TSRs in several ways. It can 
turn TSRs on and off without unloading 
them from memory, or it can remove 
them from memory without forcing a 
reboot of the machine. To conserve 
memory, Referee can automatically en- 
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able or disable predefined sets of TSRs 
when specific applications are loaded 
Moreover, it can report on the status of 
TSRs: which are loaded, which are ac¬ 
tive, and how much memory each uses. 
The package requires an IBM PC, PC/ 
XT, PC/AT, or compatible with a mini¬ 
mum capacity of 128KB. 

Installation is accomplished by 
simply copying all files on the master 
diskette to the hard disk or to a work 
diskette. The two main programs 
within Referee are REFWATCH, the 
RAM-resident monitoring program, and 
REFEREE, the menu-driven control and 
status program. An additional TSR, 
SIDELINE, is provided to allow access 
to Sideline Referee from within any 
application. REFWATCH must be loaded 
from the directory in which Referee 
programs reside, and it must be loaded 
before all programs that are to be con¬ 
trolled by the REFEREE program, so 
that their locations and states can be 
known to Referee. The required TSR, 
REFWATCH, consumes 25KB; the op¬ 
tional TSR, SIDELINE, uses 15KB. 

REFEREE can be run at any time 
from the DOS prompt. Users pick 
menu selections to activate and deacti¬ 
vate specific TSRs and to load TSRs into 
memory and unload them at any given 
time. The documentation cautions that 
any RAM-resident program that is to be 
monitored by the REFEREE program 
must be unloaded from memory via 
REFEREE’S main menu, not through the 
method supplied by the TSR. If this 
procedure is not followed, REFEREE 
will have no way of knowing the status 
of that program. In addition to control¬ 
ling the status of each TSR, the menu- 
driven REFEREE program also shows 
the amount of memory used by each 
TSR program and the amount of mem¬ 
ory that is available. 

Referee also allows users to define 
sets of TSRs, called RAM teams, that are 
to be activated, deactivated, or left un¬ 
changed while specified programs are 
run. For example, the user may want 
certain TSRs enabled and others dis¬ 
abled while using a text editor or run¬ 
ning a spreadsheet. Although a spelling 
checker and a pop-up calculator can be 
useful while using a word processor, 
these TSRs can be a nuisance when C 
code is being entered. RAM teams must 
be specified through menus in the 
REFEREE program. First, a user indi¬ 
cates the name of the program used to 
invoke an application. Next, from a list 
of TSR programs that are being moni¬ 
tored by Referee, the user selects the 
status that each TSR should have while 


the particular application runs. Referee 
automatically records these specifica¬ 
tions in a file for future use. 

Referee also accepts command-line 
arguments for activating, deactivating, 
loading, and unloading TSRs from the 
DOS prompt or batch files. As men¬ 
tioned previously, however, RAM teams 
can be defined only through the REF¬ 
EREE menus. In addition, the Referee 
RAM-resident program, SIDELINE, can 
be called from within any application, 
using the Alt key plus hot key. This 
program can activate and deactivate 
TSRs and report on their status. 

All programs worked well; Referee 
performed as expected or documented 
in all situations. It was able to control 
(that is, enable, disable, and unload) 
TSRs (such as Borland’s SideKick, 
SuperKey, and Turbo Lightning; Living 
Videotext’s Ready!; and VM Personal 
Computing’s relay Gold) as well as 
DOS TSRs (such as PRINT.COM, 
GRAId-IICS.COM, and keyboard defini¬ 
tion programs KEYBxx.COM). In addi¬ 
tion, the RAM-team definitions worked 
well; TSRs were enabled and disabled 
transparently as particular applications 
were started or ended. 

Referee behaves quite rationally. 
For example, it won’t unload a TSR 
without requiring that all other TSRs 
loaded after the specified application 
also be unloaded. In addition, it will 
not unload TSRs from a second copy of 
COMMAND.COM invoked from within 
an application. However, Referee must 
work within the limitations of the TSRs 
themselves. It cannot make incompati¬ 
ble TSRs compatible with one another, 
for example, and it cannot prevent one 
TSR from disabling another when it 
runs. Appropriately defined RAM teams, 
however, could keep the TSRs from 
interfering with one another. In this 
way, a user could be certain that the 
two conflicting TSR programs were 
never enabled at the same time. 

Referee’s documentation is well 
written and clear. The manufacturer, 
Persoft, invites technical support calls 
and sprinkles its phone number 
throughout the manual. The Persoft 
people are also honest; while they will 
try to help, they warn that they may 
not be able to solve every problem. 

With Referee, TSRs can be used 
effectively and with little disruption. 
Until OS/2 comes along to overcome 
the DOS 640KB memory limitation, and 
in lieu of expensive expanded-memory 
boards, Referee is a good choice to 
manage memory-hogging TSRs. 

—PAUL FIRGENS 1 minmiii 


New from 



Revision Control System 

With MKS RCS running under DOS, pro¬ 
grammers, systems administrators, 
and project managers can efficiently 
control and record the revisions of text 
files such as programs, documenta¬ 
tion, graphs, papers, form letters, and 
so on. This software package: 

• resolves access conflicts; 

• maintains a complete history of 
changes, including date and time of 
change, author, and reason for the 
change; 

• allows retrieval of any version of the 
file, by date, release number, or a 
user-assigned name; 

• runs quickly because only the most 
recent version of a file is stored; 

• non-current versions are stored as 
difference-files to minimize storage 
requirements; 

• allows divergent versions to branch 
from the main family of versions. 

The entire system for $189 . 

Also available: 

The MKS Toolkit: over 110 UNIX-based 
tools for DOS including the Korn 
Shell, Vi, and AWK, complete with 
nearly 400 pages of documentation 
and tutorials. The complete package: 
$139. 

MKS Vi: the UNIX screen editor running 
under DOS at lightning fast speeds — 
it's tuned for the PC. Comes with Tuto¬ 
rial and Reference Manual for $75. 
MKS AWK: The 4th generation language 
fully compatible with the latest Bell 
Labs' specs: $75. MKS AWK and The 
AWK Programming Language by Aho, 
Weinberger, and Kernighan: $89. 


Mortice Kern Systems Inc., 

35 King Street North, Waterloo, Ontario, 
Canada N2J 2W9 (519) 884-2251 

uucp: {allegra,decvax,ihnp4}!watmath!mks!toolkit 
MKS RCS runs under MS-DOS 2.0 or later. Not copy 
protected. Prices quoted in US funds. VISA, MASTER¬ 
CARD, American Express, uucp, and purchase orders 
are accepted. Overseas orders please add $ 10 for post¬ 
age and handling. MKS and MKS RCS are registered 
trademarks of Mortice Kern Systems Inc. UNIX is a 
trademark of AT&T Bell Labs. MS-DOS is a trademark 
of Microsoft Corp. 
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Why this publication 
and more than 1,200 

others let us go over 
their books 

once a year. 


Some publications, we’re sorry to say, keep their readers 
undercover. They steadfastly refuse to let BPA (Business Pub¬ 
lications Audit of Circulation, Inc.) or any other independent, 
not-for-profit organization audit their circulation records. 

On the other hand, over 1,200 publications (like this one) be¬ 
long to BPA. Once a year, BPA auditors examine and verify the 
accuracy of our circulation records. 

The audit makes sure you are who we say you are. The infor¬ 
mation helps advertisers to determine if they are saying the right 
thing to the right people in the right place. 

It also helps somebody else important: you. Because the more 
a publication and its advertisers know about you, the better they 
can provide you with articles and advertisements that meet your 
information needs. 

BPA. For readers it stands for meaningful information. For ad¬ 
vertisers it stands for meaningful readers. Business Publications 
Audit of Circulation, Inc. 360 Park Ave. So., New York, NY 10010. 


MEDIA 

INTELLIGENCE 


VBPA 



TEDMIRECKI 


TECH 

NOTEBOOK 

A forum for sharing solutions 
to technical problems. 


T he readership of PC Tech Journal 
is a very select group, whose col¬ 
lective knowledge of desktop 
computing leads the industry. Through 
the years, readers have shared this 
knowledge with one another through 
the forum of Tech Notebooks. This col¬ 
umn is the successor to that popular 
series, but in a more flexible format. 
Here we will present solutions to prob¬ 
lems and miscellaneous bits of techni¬ 
cal information that are not readily 
available. We hope the primary source 
will be you, the readers, but the staff of 
PC Tech Journal will also share its dis¬ 
coveries with you. All complete pro¬ 
grams listed in these pages will be 
available on PCTECHline. 


1 dBASE PRINTER 
1 1 REDIRECTION 

Our first item, from Joseph C. Krupp, 
concerns redirecting dBASE hi plus 
printer output to a disk file. As was 
pointed out in PC Tech Journal's re¬ 
view (see “The Evolving Standard,” 
Dave Browning, May 1986, p. 166), the 
lack of this capability is a flaw in dBASE 
hi plus. The solution relies on the fact 
that dBASE hi plus is written in C and 
writes to standard file handles. 

Every process, when it is loaded 
by DOS, receives five open file han¬ 
dles: standard input, standard output, 
standard error, standard auxiliary, and 
standard printer. Initially, the first (han¬ 
dle 0) refers to the keyboard, the sec¬ 
ond and third to the screen, the fourth 
to COM1, and the fifth (handle 4) to 
LPT1. Any one of these handles can be 
redirected to any other device or file. 
For standard input and output, this can 
be done at the DOS command line; for 
the others, it must be done within the 
program. Fortunately, dBASE hi plus pro¬ 
vides the capability to execute user- 
written assembly language routines. 

The PTOFILE routine shown in 
listing 1 redirects handle 4, and there¬ 


fore any printer output, to a user-speci¬ 
fied file. It is called with a string pa¬ 
rameter giving the name of the file to 
receive printer output. At entry, DS:BX 
points to this file-name string. 

PTOFILE first closes handle 4, then 
opens the file passed as the parameter. 
DOS always assigns the lowest- 
numbered unused handle to a newly 
opened file, so this file name will be 
opened as handle 4. Following C lan¬ 
guage convention, strings in dBASE hi 
are terminated with nulls, which is the 
same as the ASCIIZ format that DOS 
uses in function calls. Upon return to 
dBASE, all of the output sent to handle 
4 will go to the file. 

If an error is found in the open 
call, the error code returned by DOS is 
converted to a character and placed at 
the head of the file-name parameter. 
PTOFILE opens the PRN device, again 
associating the printer with handle 4. 
On return to dBASE, the dBASE proce¬ 
dure can determine if an error oc¬ 
curred by comparing the file-name 
string after the call with a copy of the 
string saved before the call. The only 
possible errors are 3, Path not found, 
and 3, Access denied. The latter usually 
means that the requested file already 
exists and is not writable because it is 
a subdirectory or its attribute is system, 
hidden, or read-only. Error 4, No han¬ 
dles available, will not occur because 
handle 4 was just closed. 

The dBASE program calling 
PTOFILE can extract the first character 
from the file-name string and take 
action appropriate to the error, as 
shown in listing 2. Note that this means 
that the output file name cannot begin 
with the characters 3 or 5. 

If the file-open call succeeds, all 
subsequent printer output goes to this 
file. This includes output produced by 
the dBASE hi commands SET PRINT ON 
and SET DEVICE TO PRINT, and the 
... TO PRINT clause in other output 
commands such as LIST, LABEL, etc. 


I dBASE 
I FIX 


9 OS/2 
L AUDIO 


To send output back to the printer, 
call PTOFILE with the string ‘PRN.’ If 
the output file is to be processed by 
the dBASE program, it must first be 
closed by calling PTOFILE with either 
‘PRN’ or some other file name. The 
routine also can be used to redirect 
print output to other devices. 

The PTOFILE routine must be as¬ 
sembled and linked, then converted to 
binary form with EXE2BIN. Note, how¬ 
ever, that it is not a COM file, and be¬ 
gins at offset 0, not 100H. The binary 
file must have an extension of BIN in 
order for dBASE to load it. 

A word of caution about the for¬ 
mat of the file holding the redirected 
print output. In most cases, each line 
will be terminated with two carriage 
returns and a line feed, instead of the 
standard <cr > <lf > pair. For 

@ 1,0 SAY “Hello” 

@ 2,0 SAY “world” 

dBASE looks first at the relative column 
position of the second SAY statement 
and outputs <cr > to get back to col¬ 
umn zero after printing “Hello.” Then 
it looks at the line number, and out¬ 
puts <cr > <lf > to get from line 1 to 
line 2. The extra carriage returns have 
no effect if the file is typed to the 
screen or copied to the printer, but 
most text processors will convert a 
lone <cr > to a <cr > <lf > pair, 
resulting in double-spaced output. 

PTOFILE will act differently with 
versions 1.0 and 1.1 of dBASE hi plus 
because of the different methods each 
version uses to determine printer sta¬ 
tus. The older version tests status di¬ 
rectly from the printer port, regardless 
of redirection. If the printer is off-line 
when a SET PRINT ON or SET DEVICE 
TO PRINT statement is executed, ver¬ 
sion 1.0 returns the message “Printer 
not ready. Retry?” If the user replies 
“N,” the printer handle is not activated. 
Version 1.1 uses an IOCTL function to 
inquire on the status of handle 4, and 
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returns the status of the device or file 
currently associated with that handle. 
Thus, with version 1.1, PTOFILE can be 
used to test report generation on a sys¬ 
tem without a printer. 


O MONITORING 

L\ multitasking 

The second Notebook entry is some¬ 
what more entertaining but can be very 
useful for experimenting with multi¬ 
tasking in OS/2. It concerns a series 
of simple C programs that play tunes 
on the speaker. The purpose of each 
program is to give an audible indica¬ 
tion of when it is running, even when 
it is switched to the background with 
no access to the screen. The programs 
can be linked and bound into OS/2 
Family Applications, meaning that they 
will run under both DOS and OS/2. 

The programs demonstrate some 
simple OS/2 system calls (for a full 
explanation of the Application Program 
Interface in OS/2, see “The Flexible 
Interface,” Dave A. Schmitt, November 
1987, p. 110). The DOSBEEP function 
produces a tone on the speaker; its two 
parameters are the frequency in hertz 
and the duration in milliseconds. 
DOSSLEEP suspends program execu¬ 
tion for the number of milliseconds 
given by its single argument; it is used 
to produce pauses between the notes. 
Producing recognizable tunes by speci¬ 
fying frequencies requires some non¬ 
trivial calculations, so an explanation of 
the procedure is in order. 

The CHROM program in listing 3 
plays a chromatic scale, made up of 12 
notes in an octave (on a piano key¬ 
board, seven white keys and five black 
keys). The ratio of frequencies of two 
notes an octave apart is two; the fre¬ 
quencies of intervening notes are 
spaced logarithmically equidistant be¬ 
tween these, so the ratio of two adja¬ 


cent notes is the twelfth root of two. 
This is the value of the variable hstep 
in the program. The program starts 
with a frequency of 100 Hz, runs up 
through six octaves to 6400 Hz, then 
back down, and repeats endlessly. The 
only way to end it is to press Ctrl- 
Break when it is in the foreground. 

The SCALE program (listing 4) 
plays a diatonic major scale, the famil¬ 
iar do-re-mi kind. This scale proceeds 
by a series of steps and half-steps, also 
called whole tones and semitones. A 
semitone is the ratio of two adjacent 
notes of the chromatic scale; a whole 
tone is the square of that. A major 
scale is defined as a sequence of eight 
notes in the following pattern: step, 
step, half-step, step, step, step, half-step. 
To prevent round-off errors over sev¬ 
eral octaves, the eighth note of the oc¬ 
tave is obtained by doubling the first 
note instead of by multiplying die sev¬ 
enth note by the half-step ratio. Follow¬ 
ing musical terminology, the frequency 
of the first note of each octave is saved 
in the variable tonic . 

The third program, ARPEGG (list¬ 
ing 5), plays a series of tones called an 
arpeggio, consisting of the first, third, 
and fifth notes of the major scale in 
each octave. The third note is two steps 
above the first, the fifth one-and-a-half 
steps above that. 

You may tailor the speed and char¬ 
acter of the scale by adjusting the val¬ 
ues of the two time parameters, 
notetime and resttime. Although in the¬ 
ory any values may be used, in practice 
they are rounded off to the next multi¬ 
ple of 32 milliseconds (ms), the period 
of the system clock. Note that this is a 
finer time resolution than in DOS, 
where the timer period is 35 ms. 

These programs only become use¬ 
ful when run in die background. You 
can tell immediately when a process is 
suspended and when it slows down. 


For example, running screen output in 
die foreground periodically interrupts 
the playing in the background, result¬ 
ing in a scale that moves through the 
octaves in fits and starts. Variations in 
regularity and speed of die notes are 
easily detected by ear, giving a qualita¬ 
tive indication of the impact of one 
process on another. The ultimate im¬ 
pact, of course, is when the DOS Com¬ 
patibility Box running one of these 
programs is switched into the back¬ 
ground—the audio output from the 
DOS box stops, indicating that the 
real-mode partition is not multitasked 
when in the background. 

These programs have many other 
uses in the exploration of multitasking. 
Detaching one of them (that is, starting 
it as a background-only process) dem¬ 
onstrates that there is no way, short of 
a system reset, to terminate a detached 
process. The programs can be used as 
die targets of DOSEXEC and 
DOSKILLPROCESS tests, giving instant 
confirmation of success or failure of 
these calls. Running them simultane¬ 
ously allows monitoring up to three 
concurrent processes, because the 
tunes are different enough to be easily 
distinguished even when playing to¬ 
gether. If the same time values are 
used in all three programs, then the 
relative speeds of the three processes 
can be estimated from the time each 
takes for one “sweep of the keyboard.” 

The programs impose little load 
on the system, because die durations of 
beep and sleep intervals are available 
for executing other tasks. They are 
therefore ideal measuring tools, hardly 
affecting the system under test but 
readily showing die effects of other 
loads. OS/2, being a new world for 
most programmers, will require many 
such testing tools. Creating and using 
these tools can teach you a lot about 
the new system. 1 mumim ^1 



MOV 

BX,DX 

/filename pointer back to BX 


MOV 

[BX],AL 

;put error code into file name 


PUSH 

DS 

;save data segment 


MOV 

AX,CS 



MOV 

DS,AX 

;set DS to this segment 


ASSUME 

DSiCODE 

;tell MASM about it 


LEA 

DX,STDPRN 

;point to printer device name 


MOV 

AH,3CH 

;open the printer device 


INT 

21H 



POP 

DS 

/restore segment address 

EXIT: 

RET 



PTOFILE 

ENDP 



STDPRN 

DB 

'PRN',0 

/device name for printer 

CODE 

ENDS 




END 




LISTING 1: PTOFILE .ASM 

CODE 

SEGMENT BYTE PUBLIC 

ASSUME CS:C0DE 

•CODE' 

PTOFILE 

PR0C FAR 

PUSH BX 

MOV BX,4 

/save pointer to file name 
/file handle 4, printer 


MOV AH,3EH 

INT 21H 

POP DX 

/DOS close file function 

/DX points to file name 


XOR CX,CX 

MOV AH,3CH 

INT 21H 

/attribute for normal file 
/create/truncate file 


JNC EXIT 

/all done if no error 

ERROR: 

ADD AL,30H 

/convert error code to character 
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LISTING 2: REDIR.PRG 


* This fragment of dBASE III Plus code shows one way to use 

* the PTOFILE function for redirecting printer output to a file. 

* Here, the user is asked for a name of the file to receive a 

* report created with 3..SAY commands. The PTOFILE function 

* also affects output resulting from SET DEVICE TO PRINTER 

* commands and ..TO PRINT clauses. 

LOAD PTOFILE 


MSG = 'Enter output file name or CR to use printer 1 

DO WHILE .T. && loop until exit command 

OUTFILE = " && null out filename variable 

ACCEPT MSG TO OUTFILE 
IF LEN(OUTFILE) = 0 
EXIT 
END IF 

SAVFILE = OUTFILE && save filename for error test 

CALL PTOFILE WITH OUTFILE 

IF OUTFILE = SAVFILE && OK if filename unchanged 

EXIT 
ENDIF 

ERRNUM = SUBSTRCOUTFILE,1,1) ,&& get error code 
IF ERRNUM = '3' 

? 'Path not found 
ELSE 

? 'Access denied 
ENDIF 
ENDDO 

SET DEVICE TO PRINT 

: report created with 3..SAY commands 

CALL PTOFILE WITH *PRN' && restore printer output 


LISTING 3: CHROM.C 



* CHROM.C * Program to produce chromatic scale on speaker. * 

* * 

* For OS/2 C compiler, but can be bound into family mode. * 


* by Ted Mirecki, July 1987 



^include <doscalls.h> /* OS/2 function definitions */ 

#include <math.h> /* pow() definition */ 

int notetime = 50; 
long resttime = 20L; 

double start = 100.0, 
stop = 6400.0, 
freq; 

mainO 

C 

double hstep; 

printf("Audible Multitasking Indicator: CHROMATIC SCALE\n"); 
printfC'Copyright (c) 1987, PC TECH JOURNAL "); 
printfC'and Ziff Communications Co.\n"); 
printf(" Written by Ted Mirecki\n\n"); 

/* half-step frequency ratio = twelfth root of two) */ 
hstep = pow(2.0, (double) (1.0/12.0)); 

freq = start; 


while (1) /* Begin infinite loop */ 

< 

for (; freq < stop; freq *= hstep) /* Run up the keyboard */ 
note(); 

for (; freq > start; freq /= hstep) /* Run down the keyboard */ 
note(); 

> 

> 



KADAK's 
engineers bring 
years of practical real-time 
experience to this mature 

MULTI-TASKING SYSTEM 

(version 2.0) 

for the IBM® PC, PC/XT and PC/AT 

■ No royalties 

■ IBM PC DOS® support 

■ C language support 

■ Preemptive scheduler 

■ Time slicing available 

■ Source code of the 
C interface and device 
drivers is included 


Intertask message 
passing 

Dynamic operations: 

- task create/delete 

- task priorities 

- memory allocation 
Event Manager 
Semaphore Manager 


AMX86™ operates on any 8086/88, 80186/88, 80286 system. 


Demo package $25 US 

Manual only $75 US 

AMX 86 system $2195 US 

(shipping/handling extra) 

Also available for 8080, Z80, 68000 


KADAK Products Ltd. 

206-1847 W. Broadway 
Vancouver, B.C., Canada 
-- V6J1Y5 

Telephone: (604) 734-2796 
if Telex: 04-55670 
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9-TRACK MAG. TAPE SUBSYSTEM* 
FOR THE IBM PC/XT/AT AND... 




For information interchange, backup and archival storage, 
AK Systems offers a 9-track, IBM format-compatible 
V 2 " magnetic tape subsystem for the IBM PC, featuring: 

■ IBM format 1600/3200 and 800 cpi. 

■ Software for PC-DOS, MS-DOS, XENIX. 

AKSystems 

20741 Marilla St. 

Chatsworth, CA 91311 
(818) 709-8100 
TWX: 910-493-2071 
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■ Also for AT&T, DEC, VAX, 
VME, S-100, RS-232, 

IEEE 488. 

jf- formerly IBEX Mainstreamer 


Write, phone or TWX for information. 
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Please write to: pc tech 
journal Magazine, 

RO. Box 2968, Boulder, 
CO 80322. 

Include your mailing 
label from a recent issue 

Of PC TECH JOURNAL for 
faster service. Please 
allow up to 60 days for 
change of address to 
take place. 


Announcing 
WKS LIBRARY NEW! 


The Lotus “Wrap-Around” for C Programs 


Now you can write and read Lotus worksheets 
directly from a C program! 

WKS LIBRARY lets you: 

• avoid time-consuming file translation steps 

• control the execution of 1-2-3 from inside your application 

• use Lotus as a data entry screen in your C program 

• generate “live” financial statements with formulas for totals 

Feature this: 

• reads and writes .WKS, .WK1 and .WR1 worksheets 

• writes integers, floats, strings, formulas, macros and dates 
using wprintfO 

• reads using wscanff), converting column contents to C 
variables according to format specs 

• has low-level functions for manipulating individual cells 

• provides Lotus control functions such as: 

formats, column widths, initial cursor position, range 
names, cell protection 

• supports Lattice, Microsoft & Turbo compilers for DOS, plus 
most UNIX environments 

Source Code provided No Royalties on executable programs 


Only $89 

(includes free 
800-line support) 




ORDER TODAY! 

Toll-free 
(800) 367-9882 


Tenon Software, Inc. 

1980 - 112th NE, #250, Bellevue, WA 98004 

(206) 453-1914 (in Washington state) 


/* Isolate OS calls in separate function */ 

note() 

i 

int ihertz; 

ihertz = (int)(freq + 0.5); 

DOSBEEP(ihertz, notetime); /* Produce tone */ 
DOSSLEEP(resttime); /* Pause between notes */ 

> 


LISTING 4: SCALE.C 


y************************xx********************************** 

* SCALE.C - Program to produce major scale on speaker. * 


* Can be bound into family mode. 


* by Ted Mirecki, July 1987 * 

************************************************************j 


#include <doscalls.h> 
^include <math.h> 


int notetime = 50; 
long resttime = 20L; 

double start = 100.0, 
stop = 3200.0, 
freq; 


main() 

t 

double hstep, tonic; 
int n; 

printfC'Audible Multitasking Indicator: MAJOR SCALE\n"); 
printfC"Copyright (c) 1987, PC TECH JOURNAL »); 
printfC'and Ziff Communications Co.\n"); 
printfC" Written by Ted Mirecki\n\n"); 


/* half-step frequency ratio = twelfth root of two) */ 


hstep = pow(2.0, (double) (1.0/12.0)); 


while (1) 

/* Begin infinite loop */ 

C 

/* Run up the keyboard */ 

for (tonic=start; tonic<=stop; tonic*=2.0) 

C 

/* Play ascending octave */ 

freq = tonic; 


noteO; 

/* do */ 

freq *= hstep*hstep; 

/* full step */ 

note(); 

/* re */ 

freq *= hstep*hstep; 

/* full step */ 

note(); 

/* mi V 

freq *= hstep; 

/* half step */ 

noteO; 

/* fa */ 

for (n=1; n<4; n++) 

C 

/* 3 more full steps */ 

freq *= hstep*hstep; 


note(); 

> 

/* so, la, ti */ 

> 

for (; tonic>=start; tonic/=2.0) /* Run down the keyboard */ 

< 

/* Play descending octave*/ 

freq = tonic; 


note(); 

/* do */ 

freq /= hstep; 

/* half step */ 

noteO; 

/* ti */ 

for (n=1; n<4; n++) 

/* 3 full steps */ 

C 

freq /= hstep*hstep; 


noteO; 

/* la, so, fa */ 

> 

freq /= hstep; 

/* half step */ 

noteO; 

/* mi */ 

freq /= hstep*hstep; 

/* full step */ 

noteO; 

> 

/* re */ 


> /* end of while 1 */ 
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/* Isolate OS calls in separate function */ 

noteO 

C 

int ihertz; 

ihertz = (int)(freq + 0.5); 

DOSBEEP(ihertz, notetime); /* Produce tone */ 
DOSSLEEP(resttime); /* Pause between notes */ 

> 


LISTING 5: ARPEGG.C 

/*************************************************************** 

* ARPEGG.C - Program to produce arpeggio on speaker. * 

* 

* 

* For OS/2 C compiler, but can be bound 

1 into family mode. * 

* 

if 

* by Ted Mirecki, July 1987 

it 

* 

it 


#include <doscalls.h> 

^include <math.h> 

int notetime « 50; 


long resttime = 20L; 


double start = 100.0, 


stop = 3200.0, 


freq; 


main() 


C 

double hstep, 


tonic; 


printfC'Audible Multitasking Indicator: 

i ARPEGGIO \n"); 

printf("Copyright (c) 1987, PC TECH JOURNAL »); 

printfC'and Ziff Communications Co.\n"); 

printf(" Written by Ted Mirecki\n\n"); 


/* half-step frequency ratio = 

* twelfth root of two) */ 

hstep = pow(2.0, (double) (1.0/12.0)); 


while (1) /* Begin infinite loop */ 

C /* 

Run up the keyboard */ 

for (tonic=start; tonic<=stop; tonic*s2.0) 

C /* 

Play ascending octave */ 

freq = tonic; 


noteO; 

/* C */ 

freq *= hstep*hstep*hstep*hstep; 

/* 2 full steps */ 

note(); 

/* E */ 

freq *= hstep*hstep*hstep; 

/* 1.5 steps */ 

noteO; 

> 

/* G */ 

/* Run down the keyboard */ 

for (; toniostart; tonic/=2.0) 


{ /* Play descending octave*/ 

freq = tonic; 
noteO; 

/* c */ 

freq /= hstep*hstep*hstep; 

/* 1.5 steps */ 

noteO; 

/* G */ 

freq /= hstep*hstep*hstep*hstep; 

/* 2 full steps */ 

noteO; 

> 

/* E */ 

> 

> 

/* end of while 1 */ 

/* Isolate OS calls in separate function */ 

noteO 

< 


int ihertz; 

ihertz = (int)(freq + 0.5); 


D0SBEEP(ihertz, notetime); /* Produce tone */ 

DOSSLEEP(resttime); /* Pause 

> 

between notes */ 


AT** MAINFRAME 



VIA 

9-TRACK 

TAPE 


Catamount offers the Highest Performance 8-bit and 16-bit I/O 9-track tape sub¬ 
systems for reading and writing Mainframe-compatible !/ 2 -inch magnetic tape on the 
IBM PC/XT/AT and compatibles such as the Compaq 386. Outstanding features 
include: 


• 16-bit I/O, 128 KByte FIFO Buffered Interface for the AT and 
compatibles — No 8-bit bottleneck on the AT. 

• Interface burst transfer rate capabilities greater than 1 megabyte/sec. 

• Transfer data on either a DMA or Programmed I/O basis. 

• Disk drive emulation software for direct tape data access with higher level 
languages and database management programs. 

• D-type interface connector with shielded data cable for easy and reliable 
connection to the PC — No problem-prone Ribbon Cables. 


Complete Tape Subsystems are available to handle 800, 1600, 3200, and 6250 bpi 
formats and are priced from $3495. For more information, call today! 



CATAMOUNT 

CORPORATION 


Phone: (805)584-2233 
FAX: (805)584-0941 
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PETER C. COFFEE 


Outfitting the End User 

The Big Game Begins 

The boundaries are becoming obscured as the 
PC works its way into the major leagues. 



I n the continuing contest of comput¬ 
ing, the warmups are finally over. 
The time has come to get serious 
about making information informative, 
and that is going to mean big changes 
from the PC point of view. 

So far, we have had two separate 
playing fields: small systems and big 
iron. Each group scrimmaged among 
themselves but rarely admitted the 
other existed. Our limited micro¬ 
mainframe integration has been about 
as meaningful as one group throwing 
back the other’s ball when it falls in 
their field by mistake. 

Lately, however, we see some 
crossover: corporations are accepting 
PCs and other workstations as part of 
the system, not just as an end-user 
knickknack; vendors are increasingly 
going on-line (for example, typesetters 
are taking copy on disk or even lend¬ 
ing out PCs to prepare it); several uni¬ 
versities are requiring students to own 
computers as a condition of enroll¬ 
ment; the Internal Revenue Service is 
getting ready to accept tax returns via 
modem, and even elected congres¬ 
sional representatives are using bulletin 
boards for conducting digital discus¬ 
sions with constituents. 

We also see a major manufacturer 
betting what is left of its PC market 
share (ahem!) on a strategy that seeks 
to dissolve the boundaries between 
desktop and mainframe computing: 
those due both to limited connectivity 
and to differences in user interface. PCs 
no longer are viewed as mere smart 
terminals. Rather, the mainframes are 
quickly becoming shared peripherals 
for the PCs, making distributed com¬ 
puting at last a literal term and not just 
a marketing buzzword. When a single 
80386-based PC can serve as a “main¬ 
frame” for a small office full of users, 
at a cost competitive with yesterday’s 
stand-alone PCs, you don’t have to be 
in the Fortune 300 to be interested in 
micro-mainframe coordination. 


The binders of genuine acceptance 
are there, though the terms may still 
be negotiated. Highly distributed com¬ 
puting is not just in the game; increas¬ 
ingly, it is the game. 

NO MORE EASY POINTS 

Having a computer on your desk used 
to be like being the only caveman in 
the valley who knew how to make a 
fire. The difference between something 
and nothing was enough to make you 
pretty special. 

Today, however, the AT clone is 
ubiquitous; enough of them are out 
there to make spreadsheet jockeys a 
dime a dozen. Just having a computer 
is no longer enough; the difference 
between mere adequacy and a true 
competitive edge is the difference be¬ 
tween playing on a sandlot and playing 
underneath a domed stadium. 

Power computing in the 1990s will 
involve using different size machines 
for different parts of the job, but then 
mixing the results together. Tomor¬ 
row’s users will want to move data at 
will to whatever system can do what 
they want—and by system I mean the 
right software (both concept and fea¬ 
tures), running on an adequately pow¬ 
erful machine, connected to the right 
sources of data. No more putting up 


with an inadequate tool because it hap¬ 
pens to work on the one machine you 
have on your desk; no more retyping 
data from printout A on keyboard B. 

Conversely, though, we would also 
be happy to eliminate the all-night 
downloads of mainframe data sets to 
process on PCs. We would rather have 
true cooperative processing, with appli¬ 
cations that span many machines and a 
minimum of raw data transfers. 

The easy points have all been won. 
Improved technology and lower costs 
may make getting into the game easier, 
but looking like a winner will never be 
quite so easy again. 

DECLARATIONS 

With all of this in mind, PC Tech Jour¬ 
nal has invited me to add another per¬ 
spective to the magazine in the form of 
this new monthly column. “A column? 
What about?” ask innocent friends and 
colleagues. What, indeed. 

As you see from the column’s 
name, the editors and I have agreed on 
a broad charter: Outfitting the End 
User. We do not mean outfitting in the 
sense of a fancy suit, but rather in the 
sense of Abercrombie and Fitch equip¬ 
ping a safari. Tomorrow’s user will 
need the same combination of power¬ 
ful, rugged tools that explorers need 
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OUTFITTING THE END USER 


for physical frontiers. People like you 
will be advising those users on what to 
take along (and, just as important, ad¬ 
vising them how to use it). 

Another, growing part of outfitting 
is akin to maintaining a long hiking 
trail—that is, recognizing and clearly 
marking safe, direct paths from one 
point to another. As desktop computers 
leave the realm of novelties and be¬ 
come widespread “information appli¬ 
ances,” organizations will find they 
must invest in information assets that 
are much like trails and shelters: the 
shared resources such as networks and 
data dictionaries. 

These get bought (or built) in 
much larger chunks, especially in the 
case of networks, than had been previ¬ 
ously the case when buying stand-alone 
computers. They are also expected to 
last much longer than the incremental 
investments (with short product life 
cycles) that we have all been making 
for the last five years. Under these con¬ 
ditions, if you are wrong it is really 
going to hurt. 

So where will our discussions, 
using this column as our forum, lead 
us? I will tell you this: you are the kind 
of audience that gives a writer cold 
chills. Editor Julie Anderson gave me a 
copy of a recent subscriber study; let 
me tell you a little about yourselves, fil¬ 
tered through my own ideas of what it 
is that makes you interesting. 

First, you are not afraid to tell 
your machine what you want. You 
spend an average of 18 hours a week 
programming, with only about one- 
third reporting fewer than 10 hours. 

Furthermore, you can command 
your machine in whatever language 
will get its attention. You use an aver¬ 
age of almost three languages apiece 
on your micros (with 70 percent of 
you reporting regular programming on 
minicomputers and mainframes as 
well). If MicroTate-Protus (or whatever 
the latest merger has produced) can’t 
get it right, many of you are willing 
and able to do it yourselves. 

Preference and circumstance deter¬ 
mine the choice of a programming lan¬ 
guage, so this column will play no fa¬ 
vorites. It would be foolish (as well as 
dangerous) to do so; too many lan¬ 
guages are impossible, or at least in¬ 
convenient, to ignore. 

For example, portable perfor¬ 
mance is essential to practical comput¬ 
ing. Today, this makes C an indispensa¬ 
ble tool. BASIC, used by 68 percent of 
PC Tech Journal readers, would be 
important on the grounds of installed 


base alone, but the language continues 
to mature and to be favored with in¬ 
creasingly sophisticated implementa¬ 
tions. Even FORTRAN, COBOL, and 
other production languages present 
outfitting issues—for example, the im¬ 
pact of recent or planned revisions to 
their respective standards. And Ada gets 
pushier every day, even outside the 
Defense community. No, the languages 
of this column will be many, and they 
will be varied indeed. 

This will not be a programming 
column as such—plenty of those are 
around already. But I will try to dig 
into the dilemma of exploiting produc¬ 
tive new ideas, such as objects and 
modules, without abandoning or re¬ 
writing existing code. (That does not 
necessarily mean we will find ways to 
make the transition cheaper; I would 
settle for finding out when the benefits 
can be expected to justify the costs.) 

I will also look for ways to deal 
with the widely discussed software 
crisis—for example, unacceptable back¬ 
logs in development groups and un¬ 
documented, untested, and inconsistent 
end-user programs. How can we get 
users closer to the development pro¬ 
cess (when actual end-user program¬ 
ming is unattractive) so that the pro¬ 
gram they get actually does what they 
want? Does rapid prototyping make a 
productive difference, or does it just 
substitute conspicuous motion for qui¬ 
eter but more genuine progress? Sug¬ 
gestions, anecdotes, and pointers to 
published studies are invited. 

Alternatively, how do we get be¬ 
yond the spreadsheet to tools that will 
not intimidate non-programmers, while 
at the same time reducing today’s high 
level of invisible errors that produce 
plausible but incorrect results? Or 
should we, just possibly, be placing less 
emphasis on tools for everyone and 
more emphasis on programmable envi¬ 
ronments that can be customized by an 
expert to automate the individual rou¬ 
tines of an office? 

AI: BRAINS FOR THE MACHINE? 

Speaking of languages, it was a surprise 
to see that 12 percent of you report 
personal use of LISP, with Prolog close 
behind at 9 percent. While both LISP 
and Prolog can be quite useful outside 
the realm of artificial intelligence, I 
think it is reasonable to assume that 
most of you are using these languages 
to explore AI techniques. 

I also see 13 percent of you plan 
to purchase “Expert Systems/AI” soft¬ 
ware in the next 12 months, which ties 
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the figures for the “Statistics” and “In¬ 
tegrated” categories and exceeds the 
percentages for “Accounting” and “De¬ 
cision Support.” By this measure, the 
AI market really seems to be emerging. 

Furthermore, many of the claims 
for AI sound like possible answers to 
the software crisis that I mentioned 
before, with benefits anticipated for 
developer and user alike. More rapid 
development of programs that tolerate 
user error and ambiguous data ... it is 
an awfully attractive bundle. 

Making AI real is what I do for a 
living when I am not writing columns. 
This means defining problems, building 
databases, creating networks. Only then 
does it make sense to construct an ex¬ 
pert system or other appropriate tool. 

This is expensive; I know how 
hard it is to do meaningful AI work 
outside a laboratory, so I will deliver 
no AI hype. On the other hand, the 
potential practicality of AI represents a 
vital opportunity. For example, compa¬ 
nies could capture the expertise of key 
people nearing retirement, or indus¬ 
tries could improve their competitive¬ 
ness with more effective use of their 
resources. Helping you make decisions 
that leave your AI options open (or 
even let you begin to take advantage of 
them today), is one more mandate that 
this column has. 

SEEING IS CONCEIVING 

Another interesting aspect about your 
taste in languages is that almost 10 per¬ 
cent of the total microcomputer pro¬ 
gramming activity among PC Tech Jour¬ 
nal subscribers is in big-iron languages 
such as LISP, Ada, COBOL, and PL/1— 
languages that supposedly everyone 
knows you can’t use for real work on a 
micro. So at least 10 percent of you 
defy this conventional wisdom, recog¬ 
nizing the importance of interactive 
environments, not just big CPUs. 

More consistent response time was 
probably the key initial benefit for peo¬ 
ple doing micro-based development 
(even for mainframe delivery), but the 
special advantages of close coupling 
with the display were seductive. Today, 
even production languages like 
FORTRAN and COBOL benefit from 
slick, animated debuggers on PCs. 
Whether programmers or users, many 
of us seem to think more clearly about 
what we can see and “touch” in visual 
environments than what we can only 
talk about on command lines. 

Clearly, improved interaction with 
the system is one of the hot topics in 
computing. When Apple introduced the 


Macintosh, it was common to ridicule 
the large fraction of CPU resources 
devoted to managing the user interface. 
Users put up with the (supposed) re¬ 
duction in performance because they 
were getting what they wanted with 
less time and effort—even on this 
“slower” machine. 

This issue was therefore high on 
the agenda when the Personal Com¬ 
puter Professionals Association, whose 
member companies are using mostly 
MS-DOS machines, devoted a meeting 
to “The Future of Personal Comput¬ 
ing.” At that meeting, one speaker sug¬ 
gested that as much as 80 percent of 
future growth in overall PC power 
might be achieved through interface 
improvements, rather than through 
higher computational performance. 

That ratio looks more and more 
realistic in light of recent experience. 
Today’s advanced environments may 
need 80286- or even 80386-class CPUs 
to produce the same screen-scrolling 
performance we used to get on an 
8088 using plain old dirty code. A six- 
to ninefold increase in raw system 
power, just to break even on one of 
the most visible measures of perfor¬ 
mance, translates to an interface bur¬ 
den of more than 85 percent. 


Even Microsoft is sending loud, 
explicit warnings that simple tasks 
under OS/2 will be slower than the 
same tasks under plain old DOS. 
Someone out there thinks that speed is 
less important than doing what you 
want, when you want, in an environ¬ 
ment that lets you see what you are 
doing and do more with the results. 

THE WORKSTATION OPTION 

It may surprise you to learn that 19 
percent of you out there already have 
those so-called “supermicros” (Suns, 
Apollos, VAXstations) on site; those 
sites average 93 such machines apiece. 
(Compare this with the 78 percent of 
you with 286-based machines on site, 
averaging 151 per site.) I find this 
“bow wave” of workstations extremely 
interesting, because this class of ma¬ 
chine has an important window of op¬ 
portunity—no pun intended—over the 
next year or two. 

What, after all, does a workstation 
bring to the party? Most of them have -a 
68020 or comparable CPU, with the 386 
gaining ground, for performance on 
the order of 3 million instructions pet- 
second (MIPS). They typically run 
multitasking operating systems, with 
windowing environments that provide 
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varying degrees of graphic user inter¬ 
face and some degree of coupling be¬ 
tween different applications. 

Most workstation-class machines 
support big, flat memory spaces: tens 
of megabytes of physical memory, if 
desired, and several factors more of 
virtual. Most also offer integrated net¬ 
working. Even most machines with 
non-Intel CPUs can run DOS applica¬ 
tions using a coprocessor card. 

IBM and Microsoft have been try¬ 
ing hard to persuade us that these fea¬ 
tures are important. Not that I was at 
all a hard sell; for the past four years I 
have been using DESQview, Framework, 
EEMS memory, and the Mac. 

Thanks to recent major price re¬ 
ductions in the workstation market, 
however, the workstations I can buy 
today are surprisingly competitive with 
the OS/2 platforms that will give me 
similar capability . . . someday (how¬ 
ever, I have been astonished by the 
rapid commitment of the software in¬ 
dustry to OS/2 and of the hardware 
community to boards for the PS/2’s 
Micro Channel; I may have overesti¬ 
mated the market’s inertia). 

Granted, hardware price and per¬ 
formance are not the only legitimate 
issues. That is not sarcasm; initial ac¬ 
quisition cost is a tiny fraction of the 
lifetime cost of ownership, and the 
availability of quality software off the 
shelf at mass-market prices makes up 
for a lot of raw performance potential. 
UNIX and its derivatives may make 
appreciable inroads in the 286 and 386 
markets during the OS/2 gestation, 
though this is looking like a shorter 
wait every day; if the UNIX/XENIX/ 
POSJX installed base gets big enough, 
the relative costs of the applications 
and the tools may change dramatically. 

Ease of use, another issue for the 
infamously cryptic UNIX environment, 
is largely a matter of providing the 
right support facilities; a larger installed 
base may finally make this a commer¬ 
cially attractive project. 

MANAGEMENT, NOT MANIA 

Another interesting characteristic of PC 
Tech Journal readers is the number 
with job titles that are classified by the 
survey firm as “Top Management” or 
“Management/Administrative.” Almost 
half of you fall into these two groups 
(with die rest being mostly “Profes- 
sional/Technical”). 

Some of my most intensely gruel¬ 
ing moments have been during brief¬ 
ings to senior management. It is diffi- 
I cult to shake a perception that one is a 
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PC advocate, rather than a professional 
making recommendations based on 
demonstrable cost effectiveness—that is 
recommendations that recognize limits 
on the ability of other operational sys¬ 
tems, and of an organization’s people, 
to make productive use of these new 
capabilities. 

For this reason, our future discus¬ 
sions will describe some of the plan¬ 
ning models that I have seen and/or 
developed—methods for persuading 
management that there are actually ob¬ 
jective ways to establish an optimum 
rate for bringing PCs into an organiza¬ 
tion. (Hint: “What have you got to 
spend?” does not rank as one of the 
input prompts.) 

Simulation is another technology 
that deserves more attention. The simu¬ 
lation role of the spreadsheet is well 
known. Keeping simulations from be¬ 
coming fairy tales and wish lists is high 
on my list of tine computing com¬ 
munity’s “structural” problems, so I 
will give special attention to new ideas 
and products that address this point. 

Next month, for example, I want 
to talk about the environment. Not the 
one that James Watt wanted to protect 
from the Beach Boys, but tine one 
where you and I spend (presumably) 
our most productive hours, the world 
whose crust is our monitor screen and 
whose mineral rights require very deep 
drilling to exploit. Through a combina¬ 
tion of circumstance and choice, I have 
had to build homes in a variety of 
computing neighborhoods over the last 
few years; next month, I will review 
what I liked about each, concentrating 
on ways to combine their advantages 
using tools readily available on PCs. 

So, as the Roman emperors used 
to say, “Let the games begin.” The con¬ 
sequences of failure then were worse 
than the consequences now, but some¬ 
how that is small consolation. I hope 
we can all give each other a lot to 
think about in months to come. 

I hope you will give me plenty of 
corrective feedback. Write me care of 
PC Tech Journal , or at SolveWare (Box 
1246, Redondo Beach, CA 90278). I 
can’t promise individual replies, but I 
will try to respond to your sugges¬ 
tions—where it counts—in what you 
see covered here. 1 ™»i B 


Peter C. Coffee is managing partner of 
SolveWare, a developer a?id business com¬ 
puting consultant, and is active in AI and 
distributed computing applications for aero¬ 
space and educational clients. 
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(name, street address (no P.O. Box please), card number, 
expiration date, and your telephone number) to: 

PRO/AM SOFTWARE 

220 Cardigan Road Professional Software for both Novice and Expert 

Software Centerville, OH 45459 



Dealer Inquiries Welcome. 
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NEED IT FAST? 
WANT TO KNOW MORE? 
DON’T HAVE TIME TO 
SHOP AROUND? 


INTRODUCING 


• • • 


I f you’re like most system pro¬ 
fessionals you’re up-to-date 
about the products in the PC 
marketplace. You’re aware of 
brand and model differences, are 
informed about connectivity and 
compatibility problems, and you 
shop for competitive prices and 
fast service. 

You’re also probably among the 
many PC TECH JOURNAL readers 
who purchase by mail. That’s 
why we’re starting THE MART— 
PC TECH JOURNAL’S First Class 
Mail-Order Section. 

Starting this month, and every 
month hereafter, you’ll find the 
products you’re looking for 
advertised in THE MART—and 
you’ll benefit from the fast 
service and helpful support that 
identifies PC TECH JOURNAL 
advertisers. 

If you’re ready for First Class 
service, you’re ready for THE 
MART. 


I 


FIRST CLASS MAIL ORDER SECTION! 


AST ADVANTAGE W/128K.$365 

VIDO 7 VEGA EGA .$425 

GENOA SPECTRUM.$295 

FORTE PJ.$875 

INTERNAL HARD DISKS FOR THE AT 
SEAGATE USED BY IBM 

PRIAM 40 MB.$1195 

PRIAM 60 MB.$1395 

RODIME 20 MB.$595 

RODIME 32 MB.$695 

CORE 20 MB "F".$1195 

CORE 30 MB ' F".$1395 

CORE 40 MB.$1795 

CORE 56 MB.$2595 

CORE 7? MR_ &39QR 


^ib 4 n i. ” 

e reflects quantity purcha 


seag/ 

seag; 


LASER 
128 Ab 


[uirylu 

umU 


■Plot’s enha 
Itor soflwar 


"HOT" NEW PRODUC 


dB ^ HT. 


(25 MS) 


UNIock ALBUM “A” 

QC (Plus $4 sHipfhandling 1 

Foreign orders S10) 

• LOTUS 1- 

• dBASE III 
•FRAMEW 

• SYSTAT™ 

• SPOTLIG 

• GRAPHS 

• REALIA ( 

■2-3™ (1.A, 1.A*. 2.0) I 

1™ (1.0, 1.1. 1.2 & PLUS) 

ORK™ (i.o. i.i. it) 1 

1 (1.3 & 2.0) 

HT™ (1.0 & 1.1) ; 

(RITER™ (4.3 & 4.31) : 

30B0L™ (1.2.2.0) : 


t)EC VT-100/VT-52. a Retrog 
|0. a Tektronix 4010/4014 or 
I Tektronix 4027. Over 12.01 
Lrrently in use world-wide at 
■rations, educational facilities, 
[ind independent consulting 

tore information call toll free 


(25 MS) 


(25 MS) 



★ AMERICA’S 

★ 

LOWEST PRICES 

ARE EVEN LOWER NOW!!! 

IBM XT 256K 1 Dr. 20 MB 

2250 

IBM XT 256K/1 Dr 30 MB 

2299 

IBMAT;-2K/20MB 

3895 

IBM AT 512K/30 MB 

3995 

Compaq Desk Pro-1 128K1 Dr 

1699 

Compaq Portable 256K 2 Dr 

1650. 

AST 6 PAK w/384 ^Advantage 

259/369 

MCI MSC W-384K 

175 

Samsung/PGS Max 12 

109/169 

Princeton HX 12/E 

435/535 

Hercules Color Card/Monochrome graphic 

150/299 

Hayes 1200B w/SW 

349 

US Robotics Courier 2400 

419 


SPECIALS 


iPEffl INTRODUCING 


Perfc 

Drive Subsystem 
DRIVE PEI| 
j Configuration j Stc 


4r > OT/ 1 n/ Complete 
4 C flo 1 / Z F orecasting 

System 


GH PERFORMA 


l-AT SPEEI 


For marketing, planning, financial 
and forecasting professionals: 

I Easy to use menus with on-screen help 
facilities 

I Most ofien used forecasting methods 
I Popular spreadsheet interfaces 
I Outstanding color graphics 
I East RAM-based program 
I Thoroughly tested and numerical!) 
accurate _ 


Dr. MTR 


ISA MC AMEX COD P0 


389 

479 

559 

895 

775 

379 

360/499 

539 

575/675 








a 'cA' or>s ' 


\c 


\ 0 « 


red 





Phe industry's recognized leader in High Performance Sp€:; 
|]ve performed extensive research and developed unmatc \ 
1 field. Our products offer the COMPLETE solution. 

■ XCELX -Switch from five frequencies including the stand;: 
|12HMz. Uses reliable frequency synthesis to allow compote j 

■ with all IBM ATs including the TYPE 2 and Model 239 .... 

■ Mil-Spec Crystals-The famous Ariel cyrstals. Choose from 

116-17-18-19-20-21-22-23-24 MHz. 

■ FAST 80286 - lO-Micro-processor for 20-24 MHz speeds 

I FAST RAM-For System Board 128K 120 & lOO NS. 

ocai/ 0/ mc 


I Exponential smooth 
I Step-wise and robusi 
capabilities 
I Macro language for 
applications 
I Full documentation 

Only: S350 Demo E 

4CaST/2X: includes a f 
version of the Census'X 
Only: S595 Demo E 

Both versions run on 1B‘ 


“Top Sellers Series” 
UNIock DISK “NO. 101’ 


1'' 


^ M Q f" (Plus S4 Ship/handling 
I Hr*?# W Foreign orders 59i 


LOTUS 1-2-3™ 

(1.A, 1.A*. 2.0) 

“Top Seller Series” 
UNIocks individual 
best selling programs 
at a special low price! 
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nrnoramc a i 


ss 


30^ 






c\e^ ( 

J* 

su9 





















































LIST OURS 


LIST OURS 

386 SOFTWARE 



MICROSOFTC 

450 

269 

ADVANTAGE 386 C 

895 

799 

QUICKC CALL-REBATE OFFER 99 

65 

ADVANTAGE 386 PASCAL 

895 

799 

TURBO C 

100 

65 

MICROPORT.SYSTEM 






V/386(COMPLETE) SPECIAL 799 

679 

CINTERPRETERS 



MICROSOFT WINDOWS/386 

195 

125 

C-TERP 

298 

219 

PHARLAP 386IASM/LINK 

495 

419 

INSTANT C 

495 

369 

PHARLAP 386 DEBUG 

195 

155 

RUN/C 

120 

79 

SCO XENIX SYS V 386 (COMPLETE) 1495 

1195 

RUN/C PROFESSIONAL 

250 

155 

VM/386 SPECIAL 195 

119 




X-AM 

595 

535 

C LIBRARIES 






BASIC-C 

175 

129 

ARTIFICIAL INTELLIGENCE 



C ASYNCH MANAGER 

175 

135 

ARITY STANDARD PROLOG 

95 

79 

C-FOOD SMORGASBORD 

150 

95 

MICROSOFT LISP 

250 

155 

W/SOURCE CODE 

300 

179 

PC SCHEME 

95 

85 

C/PAC (PFORCE, PRE-C) SPECIAL 495 CALL 

SMALLTALK/V NEWV. 

2.0 99 

79 

C TOOLS PLUS/5.0 

129 

99 

TURBO PROLOG 

100 

65 

C UTILITY LIBRARY 

185 

119 

TURBO PROLOG TOOLBOX 

100 

65 

C-XPERT 

295 

249 




ESSENTIAL COMMUNICATIONS 

185 

119 

ASSEMBLERS/LINKERS 



COMMUNICATIONS PLUS 

250 

189 

ADVANTAGE DISASM. SPECIAL 295 

249 

GREENLEAFC SAMPLER SPECIAL 95 

69 

ADVANTAGE LINK 

395 

359 

GREENLEAF COMM LIBRARY 

185 

125 

ASMLIB 

149 

125 

GREENLEAF FUNCTIONS 

185 

125 

EZ-ASM 

70 

65 

MULTI-C 

149 

135 

MSMASM REBATE 150 

95 

PFORCE 

295 

209 

PASM86 

195 

109 

RESIDENT C W/SOURCE 

198 

149 

PLINK86PLUS 

495 

275 

TIMESLICER 

295 

265 

RELMS CROSS ASSEMBLERS 

CALL CALL 

W/SOURCE CODE 

1000 

895 

UNIWARE CROSS ASSEMBLERS 

CALL CALL 

TURBO C TOOLS 

129 

99 

VISIBLE COMPUTER 80286 

100 

89 







COBOL 



BASIC 



E-Z PAGE NEW 295 

259 

DB/LIB 

99 

89 

MICRO FOCUS PRODUCTS 

CALL CALL 

FLASH-UP 

89 

79 

MICROSOFT COBOL 

700 

439 

MACH 2 

75 

59 

MICROSOFT SORT 

195 

129 

MS QUICKBASIC . REBATE 99 

65 

OPT-TECHSORT 

149 

99 

QUICKPAK 

69 

59 

REALCICS 

995 

785 

TRUE BASIC 

100 

69 

REALIA COBOL 

995 

785 

TURBO BASIC 

100 

65 

W/REALMENU 

1145 

899 

DATABASE TOOLBOX 

100 

65 

RM/COBOL 

950 

759 

EDITOR TOOLBOX 

100 

65 

RM/COBOL-85 

1250 

999 

TELECOM TOOLBOX 

100 

65 

RM/SCREENS 

395 

315 


XQL 


SPECIAL, NEW 795 


EDITORS 

BRIEF 

W/DBRIEF 

CVUE W/SOURCE CODE 

EDIX 

EMACS 

EPSILON 

KEDIT 

LMK 

PC/EDT 

PC/VI 

Pi EDITOR SPECIAL, NL 

PMATE 

SPF/PC 

VEDIT PLUS 

XTC 

FORTRAN COMPILERS 
LAHEY FORTRAN 
LAHEY PERSONAL FORTRAN 77 
MICROSOFTFORTRAN 
RM/FORTRAN 


477 CALL 
95 89 

450 269 

595 479 


XENIX/UNIX PRODUCTS 

MICROPORT & SCO PRODUCTS 

CALL CALL 

ADVANTAGE C + + 

695 CALL 

BTRIEVE 

595 455 

C-TERP 

498 379 

INFORMIX ESQL/C 

749 CALL 

INFORMIX 4GL 

1500 CALL 

INFORMIX SQL 

995 CALL 

KORN SHELL 

125 115 

MICROSOFT LANGUAGES 

CALL CALL 

PANEL 

625 535 

PANEL PLUS 

795 675 

REALTOOLS 

149 89 

RM/COBOL 

1250 949 

RM/FORTRAN 

750 549 

SCO MULTIVIEW (286) 

395 319 

SCO MULTIVIEW (386) 

495 399 


SCREENIO 

DEBUGGERS 
ADVANCED TRACE-86 
C-SPRITE 
PERISCOPE I 
PERISCOPE II 
PERISCOPE III 8 MHZ 
PERISCOPE III 10 MHZ 
PFIX 86 PLUS 
T-DEBUG PLUS 
XVIEW86 


175 

175 

345 

175 

995 

1095 

395 

60 

60 


DISK/DOS/KEYBOARD UTILITIES 
BACK-IT 100 

BOOKMARK 100 

COMMAND PLUS 80 

DISK OPTIMIZER 60 

INTELLIGENT BACKUP 150 

NORTON COMMANDER 75 


115 

119 

279 

139 

799 

899 

209 

49 

49 


89 

79 

69 

55 

135 

55 


FORTRAN UTILITIES/LIBRARIES 
DIAGRAM’ER/DOCUMENT’ER 129 

DIFF-E-Q 495 

FORTLIB 125 

FORTRAN ADDENDA 165 

GRAFLIB 175 

GRAFMATIC/PLOTMATIC 135 

MATHPAC 495 

NO LIMIT 129 

SSP/PC 350 

GRAPHICS 

ADVANTAGE GRAPHICS (C) 250 

ESSENTIAL GRAPHICS 250 

GSS GRAPHIC DEV. TOOLKIT 495 

HALO 300 

HALO (5 MICROSOFT LANG.) 595 

METAWINDOW PLUS 275 

TURBOWINDOW/C 95 

TURBO HALO (FOR TURBO C) 100 

LINT 


115 

445 

109 

139 

169 

119 

445 

115 

269 


225 

185 

375 

205 

389 

229 

79 

79 



LIST OURS 

METRABYTE DATA ACQ. TOOLS 

100 

89 

SCREEN SCULPTOR 

125 

95 

SYSTEM BUILDER 

150 

129 

IMPEX 

100 

89 

REPORT BUILDER 

130 

115 

T-DEBUG PLUS 

60 

49 

TURBO. ASM 

99 

69 

TURBO ASYNCH PLUS 

129 

99 

TURBO EXTENDER 

85 

65 

TURBO HALO 

129 

99 

TURBO MAGIC 

99 

89 

TURBO OPTIMIZER 

75 

65 

TURBO POWER TOOLS PLUS 

129 

99 

TURBO POWER UTILITIES 

95 

79 

TURBO PROFESSIONAL 4.0 NEW 99 

79 

TURBO WINDOW/PASCAL 

95 

79 


Programmer’s Paradise Gives You Superb Selection, 
Personal Service and Unbeatable Prices! 

Welcome to Paradise. The microcomputer software source that caters to your programming needs. 
Discover the Many Advantages of Paradise... 

• Lowest price guaranteed • Huge inventory, immediate shipment o Special orders 

• Latest versions • Knowledgeable sales staff • 30-day money-back guarantee 

Over 500 brand-name products in stock—if you don’t see it, call! 


We’ll Match Any Nationally Advertised Price. 


REPORT OPTION/N 345 269 

C-TREE 395 315 

R-TREE 295 239 

C-TREE/R-TREE BUNDLE 650 519 

DBC III 250 169 

DBC III PLUS 750 595 

INFORMIX PRODUCTS CALL CALL 

PHACT MANAGER 249 219 


FEATURED PRODUCTS 

E-Z PAGE — Page formatter and forms generator 
for COBOL developers. E-Z Page automatically 
formats pages for the printer from within your 
COBOL program, and makes customizing forms 
easy with powerful page painting software. Supports 
all major PC COBOL compilers. 

List: $295 Special Price: $259 

Turbo PROFESSIONAL 4.0—New library of 
over 400 routines for the latest version of Borland's 
TUrbo Pascal (4.0). Includes pop-up resident 
routines, BCD arithmetic, virtual windows and 
menus, EMS and extended memory access, long 
strings, large arrays, macros, and runtime error 
recovery. Complete source code is included. 

List: $99 Special Price: $79 

XQL —Softcraft’s newest product is an extension to 
Btrieve that provides relational database functions 
for your application. XQL features include data 
manipulation, definition, and data control languages, 
access to the system catalog, file security stored in 
the system catalog, automatic query optimization, 
end-user queries through simple menus, access from 
C, BASIC, and Pascal, commit and rollback 
commands for transaction recovery, and full LAN 
support for major networks. 

List: $795 Special Price: $599 

SMALLTALK/V NEW V. 2.0 —New version is a 
high-performance, production quality object-oriented 
programming environment. Includes: 

♦Advanced user interface featuring windows, 
pop-up menus and optional mouse. 

*A set of tools for organizing and browsing the 
Smalltalk source code. 

♦An incremental program development capability. 
♦Bitmap graphics with optional color support. 

List: $99 Special Price: $79 


OPERATING SYSTEMS 
MICROPORT SYSTEM V/AT 
(COMPLETE) 

SCO XENIX SYSTEM V 
(COMPLETE) 
WENDIN-DOS 
OTHER MICROPORT,SCO, 
WENDIN PRODUCTS 


1295 

99 


995 

79 


CALL CALL 


195 CALL 

PASCAL COMPILERS 



275 CALL 

MARSHAL PASCAL 

189 

155 

250 

199 

MICROSOFT PASCAL 

300 

185 

195 

155 

PASCAL-2 

350 

329 

295 

265 

TURBO PASCAL NEWW. 4.0 100 

65 

195 

149 

TURBO PASCAL DEV. LIB. NE W 395 

259 

125 

99 

BORLAND ADD-ONS 

CALL CALL 

195 

139 




250 

229 

SCREEN DISPLAY/WINDOWS 



149 

109 

C-SCAPE 

279 

265 

195 

149 

CURSES W/SOURCE CODE 

250 

169 

195 

109 

GREENLEAF DATA WINDOWS 

225 

155 

195 

145 

W/SOURCE CODE 

395 

269 

185 

129 

HI-SCREEN XL 

149 

119 

99 

79 

JYACC FORMAKER 

495 

449 


JYACC JAM 
MICROSOFT WINDOWS 


750 

99 


MS WINDOWS DEVELOPMENT KIT 500 
PANEL PLUS 495 

PANEL FOR QUICKC/TURBO C 129 
QUICKSCREEN 195 

SCREEN ACE 195 

SCREENSTAR W/SOURCE 198 

VITAMIN C 225 

VC SCREEN 99 

VIEW MANAGER 275 

WINDOWS FOR DATA 295 

ZVIEW 245 


679 

65 

309 

395 

95 

175 

159 

155 

159 

79 

199 

235 

169 


HARDWARE PRODUCTS 

AMDEK 722 MONITOR 

750 

499 

AMDEK 730 MONITOR 

899 

569 

AST ADVANTAGE PREMIUM W/512K 

495 

319 

AST RAMPAGE! 286 W/512K 

545 

349 

HERCULES GRAPHICS CARD PLUS 

299 

195 

HERCULES IN COLOR CARD 

499 

329 

IRMA 2 

1195 

779 

ORCHID TURBO EGA 

749 

495 

ORCHID TURBO PGA 

1495 

1099 

VEGA DELUXE 

379 

259 


ADDITIONAL PRODUCTS 





ADVANCED NORTON UTILITIES 

150 

99 

C + + 

ADVANTAGE C + + 

495 

479 

PDISK 

145 

99 

PFORCE+ + 

395 

209 

FILE MANAGEMENT 

BTRIEVE 

245 

185 

C COMPILERS 



XTRIEVE 

245 

185 

C86PLUS 

497 

375 

REPORT OPTION 

145 

99 

HIGH C 

595 CALL 

BTRIEVE/N 

595 

455 

LATTICE C 

500 

265 

XTRIEVE/N 

595 

455 


PC-LINT 

139 

99 

ADVANTAGE VCMS 

379 

329 

PRE-C 

295 

155 

BASTOC 

495 

399 




CARBON COPY PLUS 

NEW 195 

139 

MODULA-2 



DAN BRICKLIN’S DEMO PROGRAM 75 

59 

FARBWARE MODULA-2 

90 

79 

DB2C 

299 CALL 

LOGITECH MODULA-2 



FLOW CHARTING II 

229 

205 

COMPILER PACK 

99 

79 

MAGIC PC 

195 

179 

DEVELOPMENT SYSTEM 

249 CALL 

MKS TOOLKIT 

139 

115 

TOOLKIT 

169 

139 

NORTON GUIDES 

100 

65 

WINDOW PACKAGE 

49 

39 

PFINISH 

395 

209 

ROM PACKAGE AND CROSS 



POLYMAKE 

149 

125 

RUNTIME DEBUGGER 

299 

239 

POLYTRON PVCS 

CALL CALL 

REPERTOIRE 

89 

75 

SOURCE PRINT 

95 

75 




TREE DIAGRAMER 

. 77 

69 


Terms and Policies 

• We honor MC, VISA, AMERICAN EXPRESS 

No surcharge on credit card or C.O.D. Prepayment by 
check. New York State residents add applicable sales 
tax. Shipping and handling $3.00 per item, sent UPS 
ground. Rush service available, prevailing rates. 

• Programmer's Paradise will match any current nation¬ 
ally advertised price for the products listed in this ad. 

• Prices and Policies subject to change without notice. 

• Hours 9AM EST — 7PM EST 

*Ask for details. Some manufacturers will not allow 
returns once disk seals are broken. 

Corporate Buyers — Call for special 
discounts and benefits! 


1 - 800 - 445-7899 

In NY: 914-332-4548 

Customer Service! 
914-332-0869 
International Orders: 

914-332-4548 
Telex: 510-601-7602 


TURBO PASCAL ADD-ONS 
ALICE 95 

DOS/BIOS & MOUSE TOOLS 75 

FLASH-UP 89 


Programmer’s 

rcJmlM 

A Division of Hudson Technologies, Inc. 



CC ^ 


42 River Street, Tarrytown, NY 10591 

CIRCLE NO. 173 ON READER SERVICE CARD 






















BVTF — 

CONNECTION INC. 

BCTTCM LINE 
PRICE BUSTERS! 

★ ★ ★ PERSONAL COMPUTERS ★ ★ ★ 

IBM Personal System/2 Model 30-002, .... $1 395 

IBM Personal System/2 Model 60-041, _$4395 

IBM AT #339, 1.2 Floppy. IBM 30 MB. K.B.$3675 

COMPAQ DESK PRO 286, (12 MH).$2250 

COMPAQ DESK PRO 386, w/1.2 FI.. 40 MB... $4925 
COMPAQ PORTABLE III Model 20,.$4349 

UBM IV (AT Compatible), W/640K, 1.2 Floppy. 

20 MB. K.B.$1895 

AST 286, W/512K, 1.2 Floppy. Keyboard.$1649 

★ ★ ★ PLOTTERS ★ ★ ★ 

CALCOMP 1043 (A - E).$6995 

CALCOMP 1044 (A-E, Roll).$10997 

HI DMP 56A (A - E).$4549 

HI DMP 51/52 (C-D).$3575 

HI DMP 41/42 (C-D).$2549 

HP Color Pro 7440 (A, 8).$ 995 

HP 7475 (A - B, 6 Pen).$1495 

HP Draft Pro 7570 (C - D, 8 Pen).$4495 

HP 7580B (A - D, 8 Pen).$7695 

10 LI N E LP3700 (A-E).$3149 

10 LINE LP4000 (A-E).$41 95 

ROLAND DXY-990 (A - B, 8 Pen).$1599 

★ ★ ★ DIGITIZERS ★ ★ ★ 

CALCOMP 12 x 12.$ 709 

CALCOMP 44x60 .$5099 

GTCO 1 2x1 2.$ 525 

GTCO 24x36 .$2450 

HITACHI 15x15.$1395 

KURTA 12x12.$ 580 

KURTA 12x17.$ 675 

SUMMAGRAPHICS 12x12.$ 415 

SUMMAGRAPHICS 12x17.$ 719 

★ ★ GRAPHIC CONTROLLERS & MONITORS * ★ 

NEC JC- 1401 & VEGA DELUXE,.$ 920 

MITSUBISHI 6922PLPK & ARTIST 1, 

(1024 x 7681).$3195 

HITACHI CM - 2073B & ARTIST 10/16, .... $4349 

BNW 151 (1024 x 10241).$1245 

VMI 8825 (1024 x 800N).$2245 

ARTIST 10 (1024 x 768N).$2275 

PHOTON (1024 x 512N) 800+.$ 975 


SPECIALS OF THE MONTH 
• CAD SYSTEM, AST 1 Meg, 44 MB, 
80287, Ega, NEC 1401, Autocad, Summa- 

graphics 1201, HI DMP 40.$7395 

• DESKTOP PUBLISHING, AST Prempub 1 
Model 140 with Scanner and 
Turbo Laser.$7599 


★ ★ ★ SOFTWARES ★ ★ 

AUTOCAD 2.6.$2299 

Other CAD Software.CALL 

Computer Associate, A/R.A/P, G/U/G... Each $ 429 

VENTURA Desktop Publishing S/W.$ 625 

Lotus.$349 Wordstar R4.$285 

CYMA Med., Dent., Ortho, Chiro. (Comp. Pkg.) .$1625 

★ ★ ★ PRINTERS ★ ★ ★ 

HEWLETT-PACKARD SERIES II.$1749 

OKIDATA LASER PRINTER.$1549 

NCR LASER PRINTER.$1845 


BROTHER HR 40, with Sheet Feeder .$ 675 

FUJITSU 2200 .$ 479 

NEC P6.$ 490 

OKIDATA 193 +.$ 479 

TOSHIBA P341 e.$ 725 

★ ★ HARD DRIVES & BACK UP SYSTEMS ★ ★ 

PRIME VI50, 44 MB.$ 675 

ARCHIVE 60MB TAPE B/U.$ 695 

CALL FOR WHAT IS NOT LISTED, 

WE GUARANTEE THAT YOUR CALL WILL NOT BE 
A WASTE. LEASING AVAILABLE. 

No charges for testing and configuring equipment. 
Prices and availability subject to change 
without notice. 

( 714 ) 778-6496 

Telex: 5101011636 
167 West Cerritos Ave. 
Anaheim, CA 92805 
Open 8 - 5 PST 


PROTECT YOUR 
COPIES OF 



u 


sn 

OURNAL 


2J 


Make your collection of PC TECH JOURNAL a handsome addition to your office or home—and 
protect and organize your copies for easy reference! 

PC TECH Journal Magazine Binders and Cases are made of durableluxury-look leatherette 
over quality binder board. Custom designed for PC TECH JOURNAL, every order receives FREE 
transfer foil to mark dates and volume numbers. 

FOR FAST SERVICE CALL TOLL-FREE 1-800-972-5858 

-I-- 


MAGAZINE BINDERS 

Hold your 
issues on 
individual 
snap-on 
rods. $9.95 
each; 3 for $2Z ( 

6 for $52.95. 



OPEN BACK 
CASES 

Store your 
copies for 
individual 
reference. 

$795 each; 

3 for $21.95; 6 for $39.95. 



c/o Jesse Jones Industries 

miPlMAT 499EastErieAve - 

UUKNAL. Philadelphia, PA 19134 

Please send □ Binders □ Cases Quantity_ 

Payment endosed $_* Add $1 per case/ 

binder for postage & handling. (Outside USA, add 
$2.50 per case/binder ordered, US currency only.) 
Charge my: 

□ Amex □ Visa □ MC (Minimum order $15.) 


Card No._ 


_Exp. Date_ 


Mr./Mrs./Ms._ 
Address_ 


(Please Print Full Name) 


(No P.0. Numbers Please) 


City_ 


State_ 

*PA residents add 6% sales tax. 


-Zip- 


CANADA'S SOURCE 
FORC 


Compilers • Utilities & Aids • Editors 
Interpreters • De-Bugging Tools 
File Access Systems • Graphics 



GREENLEAF 

SOFTWARE© 


c ^ 


<^> 


Lattice 



LIFEBOAT 


Complete Line of Programming Development Tools 
Full Service and Support - Fast Delivery 

CORPORATE DISCOUNTS 


(416) 449-9252/5 

SCANTEL SYSTEMS LTD. 

801 YORK MILLS RD., 201, DON MILLS, ONT M3B 1X7 


CIRCLE NO. 240 ON READER SERVICE CARD 


CIRCLE NO. 147 ON READER SERVICE CARD 


PC TECH JOURNAL 
































































































UNLEASH YOUR 80386! 


Your 80386-based PC runs at least 
twice as fast as your old AT. This is good, 
but not great. The products described 
below will unleash the true potential of 
your 80386, giving you 4 to 16 times the 
power of your old AT. These new Micro- 
Way products include a family of 80386 
native code compilers and the mW1167 
numeric coprocessor. 

Examples of the increases in capacity 
and performance include: 

• Programs compiled with MicroWay 


NDP Fortran-386 execute 2 to 8 times 
faster than those compiled with existing 
16-bit Fortrans. NDP Fortran-386 can 
also address up to 4 gigabytes of 
memory instead of the standard 640 
kbytes. MicroWay’s NDP compilers 
and the programs they generate run on 
MS-DOS or Unix V. 

• NDP Fortran-386 generates code for 
the. 80287, 80387 or MicroWay’s 
mW1167. The mW1167 has a floating 
point throughput exceeding 2.5 mega¬ 


mW1167 Numeric 
Coprocessor 



flops, which is 4 to 5 times the through¬ 
put of an 80387 and is comparable to 
the speed achieved by the VAX 8600. 

Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 
617 - 746-7341 




For the 
Tandy 4000 


MicroWay 
80386 Support 


MicroWay 80386 Compilers 

NDP Fortran-386 and NDP C-386 are globally 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
including the 80287,80387 and mW1167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 4.2 Unix f77 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make it easy to port pro¬ 
grams written with Microsoft C or Fortran and 
R/M Fortran. 

The compilers are presently available in two 
formats: Microport Unix 5.3 or MS-DOS as ex¬ 
tended by the Phar Lap Tools. MicroWay will port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NDP Fortran-386 generates 32-bit code which 
executes 3 to 8 times faster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
inline 32-bit arithmetic instead of library calls, 
and a doubling in the effective utilization of the 
system data bus. 

An example of the benefit of excellent code is a 
32-bit matrix multiply. In this benchmark an NDP 
Fortran-386 program is run against the same 
program compiled with a 16-bit Fortran. Both 
programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
the 16-bit code executing on an IBM PC. 

NDP FORTRAN-386™.$595 

NDP C-386™.$595 


MicroWay Numerics 

The mW1167™ is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. It plugs into a-121 pin “Weitek” socket 
that is actually a super set of the 80387. This soc¬ 
ket is available on a number of motherboards 
and accelerators including the AT&T 6386, 
Tandy 4000 and MicroWay Number Smasher 
386 (Jan. ’88). It combines the 64-bit Weitek 
1163/64 floating point multiplier/adder with a 
Weitek/lntel designed “glue chip”. The 
mW1167™ runs at 3.6 MegaWhetstones (com¬ 
piled with NDP Fortran-386) which is a factor of 
16 faster than an AT and 3 to 5 times faster than 
an 80387. $1495 

Monoputer™ - The INMOS T800-20 Trans¬ 
puter is a 32-bit computer on a chip that features 
a built-in floating point coprocessor. The T800 
can be used to build arbitrarily large parallel pro¬ 
cessing machines. The Monoputer comes with 
either the 20 MHz T800 or the T414 (a T800 
without the NDP) and includes 2 megabytes of 
processor memory. Four or more Transputers 
can be easily linked together to form a Quad- 
puter. A single T800 is comparable in speed with 
an mW1167-equipped 80386. The compilers to 
drive one or more Monoputers include Occam, 
C, Fortran, Pascal and Prolog. 

Monoputer T414-20 1 .$1495 

Monoputer T800-20 1 .$1995 

Biputer ™ T800/T414 2 .$4995 

Quadputer™ T414-20 2 .$6995 

1 1ncludes Occam 2 Includes TDS 

80287 ACCELERATORS 

287Turbo-10.$450 

287Turbo-12 .$550 

287TurboPlus-12.$629 


80386 Multi-User Solutions 

AT8™ - This intelligent serial controller is designed 
to handle 8 users (16 with two boards) in a Xenix 
or Unix environment with as little as 3% degrada¬ 
tion in speed. It has been tested and approved by 
Compaq, Intel, NCR, Zenith, and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based multi-user 
systems.$1299 

MicroPort Unix 5.3 is a port of the new Unix 5.3 
to the 80386. MicroWay NDP-386 compilers 
currently run on this version of UNIX. 

MicroPort Unix 5.3.from $399 

PC-MOS-386™ is an 80386 operating environ 
ment that turns an AT with an AT8 into an MS- 
DOS multi-user system. The system makes it 
possible to run applications such as Lotus 1 -2-3 
on terminals. The operating system also has a 
Phar Lap compatibility mode that runs programs 
developed with the Phar Lap versions of Micro- 
Way’s compilers. from $199 

Phar Lap™ created the first tools that make it 
possible to develop 80386 applications which 
run under MS-DOS yet take advantage of the full 
power of the 80386. These include an 80386 
monitor/loader that runs the 80386 in protected 
linear address mode, an assembler, linker and 
debugger. These tools are required for the MS- 
DOS version of the MicroWay NDP Compilers. 
Phar Lap Tools.$399 

MATH COPROCESSORS 

80387-16 16 MHz.$495 

80287-10 10 MHz.$349 

80287-8 8 MHz.$259 

80287-6 6 MHz.$179 

8087-2 8 MHz.$154 

8087 5 MHz .$99 


Micro 

my~ 


The World Leader in PC Numerics 


P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St., Kingston-Upon-Thames, UK, 01-541-5466 





























TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUC TS A N D S E R V I CES F OR THE MS DOS MARKET 


PRODUCT CATEGORIES 


HARDWARE 185 


SOFTWARE continued 


ACCESSORY CARDS.185 

COMMUNICATIONS. 

COMPATIBLES.185 


COOLING DEVICES 

GENERAL . 

MASS STORAGE . . 


PERIPHERALS.185 

SECURITY DEVICES. 

USED EQUIPMENT. 

SOFTWARE 185-193 

ARTIFICIAL INTELLIGENCE.185 

BUSINESS.185 

COMMUNICATIONS.186 

DATA BASE MANAGEMENT.186 


EDUCATIONAL. 

ENGINEERING. 

EXPERT SYSTEMS. 

FINANCIAL.186 

GENERAL . 

GRAPHICS.186-187 

LANGUAGES.187 

MULTI/USER SYSTEMS. 

NETWORKING.187 

OPERATING SYSTEMS.187 

PROGRAMMERS TOOLS.187-190 


PUBLIC DOMAIN.190 

SCIENTIFIC.190 

SECURITY DEVICES.190 

STATISTICS.190 

TERMINAL EMULATION.190-191 

UTILITIES.191-193 

WORD PROCESSING.193 

MISCELLANEOUS 193 

ACCESSORIES. 7!... 

BAR CODING.193 

BUSINESS OPPORTUNITIES.193 

CAREER OPPORTUNITIES.193 

COMPUTER INSURANCE.193 

DATA CONVERSION.193 

PUBLICATIONS. 

SUPPLIES. 


Advertising Rates and Information: 

PC Tech Journal Marketplace 

PC Tech Journal Marketplace is a special 
economical section for product and service 
listings. 

Listings are grouped by category and sold by 
column inches. Second color option 
available. 

Standard Directory Listings are also available 
for a minimum of 3 issues at $170 per issue 
($510 total). 

For additional information 
call 212-503-5115. 


PC Tech Journal Classified Advertising Staff 
One Park Avenue, New York, NY 10016 
(212) 503-5115 


Advertising Director 
Kathryn J. Cumberlander 
Sales Manager 
Daniel L. Rosensweig 


Sr. Advertising Coordinator 
Monica Dixon 
Advertising Coordinator 
Ana Marie Gonzales 


Production Manager 
Anne R. Brockinton 


Stanley H. Robinson, Account Manager 
(212) 503-5116 

ME, CANADA - (OTHER THAN BRITISH COL.), NY. 
NJ, PA, MA, CT, VT, NH, RI, WV, MD, VA, NC, SC, 
GA, FL, DC, DE 

Ariane R. Casey, Account Representative 
(212) 503-5172 

WA, HI, AZ, MT, NV, ID, ALL CALIF, NM. UT, CO, 
OR, WY 

Lee J. Uniacke, Account Representative 
(212) 503-5141 

ND, KS, NB, OH, OK, IA, SD. KY, MI, AL. IL, LA, 
MN, Wl, TN. MS, TX, AR, BRITISH COL., MO, ALL 
OVERSEAS CALLS. 
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HARDWARE/ACCESSORY CARDS—SOFTWARE/BUSINESS 


TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


Hardware/Accessory Cards 


Peripherals 


DIGITAL SIGNAL PROCESSOR 

The Model 10 coprocessor board is based on the 
16/32 bit Tl TMS 32010 and is designed for ap¬ 
plications in communications, speech, instru¬ 
mentation, and numeric processing. A IK 
complex FFT takes 90ms. Offered with onboard 
12 bit 80 Khz A/D and D/A. Continuous data ac¬ 
quisition & playback option. Includes all utility 
and applications software. $650 & up. 
DALANCOSPRY 

Suite 241 2900 Connecticut Ave. NW 
Washington, DC 20008 
(202)232-7999 


8MB FOR YOUR AT 

* uses 1M XI DRAMs 

* 1 serial & 1 parallel port 

* configured through software 

* can be used as base or extended memory 

* clock rates up to 12MHz/lws or 6MHz/0ws 
0MB-$495; 2,4,6,8MB CALL 
ADVANCED CIRCUIT DESIGN 

3932A 93rd Avenue SW 
Olympia, WA 98502 
(206)352-4810 



• WIREWRAP CARDS 
high quality design 
in 6 sizes 


• EXTENDER CARDS 

• BRACKETS 


PS/2™ 

Compatible 

Products 

Everything for 
PS/2 machines 

• DESIGN EXAMPLES 

• TECHNICAL DETAILS 

• ASIC CHIPS 

• PS/2 NEWSLETTER 


• CALL FOR OUR FREE 
CATALOG 


ON 



ON TARGET Associates 

1250 Oakmead Parkway #210 
Sunnyvale, CA, 94086-3599 
(408) 980-7118 

PS/2 is a registered trademark of IBM Corp. 

CIRCLE 265 ON READER SERVICE CARD 


COMMUNICATIONS Category 

begins on next page 


\ bigmQ^uth 

1 REAL VOICE Digital Recording 
i for your PC, XT, AT or Compatible 

♦VOICE MAIL SYSTEM 

Full-Featured, Unlimited Boxes, 

■ No Hard Disk Lock-Out 

♦TELEMARKETING 

Intelligent Inbound and Out- 
. bound Capabilities, Flexible 

User-Definable Structure 

♦ADVANCED ANSWER 
CAPABILITIES 

Tollsaver, Message Forw., Timed 
Calls, Touch-tone Remote and 
much, much more. 

i ♦AUTODIALER— 

DATABASE 

Auto Search and Sort, Auto 
Re-dial 

♦VOICEPAD™ 

■ Voice AND Sound Effects for 

. your Programs, Demos, and 

Tutorials 

± Complete with Hardware V? card, 
software, phone cable, and external 
i speaker 

i S s 239 00 * 5 s/h H 

(415) 339-TALK 

4 Talking Technology, Inc. f 

6558 Lucas Ave. Suite 301 . 

_ Oakland, CA 94611 

mw'w'ww'w^w'w'wwm 

CIRCLE 266 ON READER SERVICE CARD 


Compatibles 


Portable AT/386 



THIS IS ONE OF OUR PRODUCTS 
ASK FOR LATEST CATALOGUE 

MAXTRON (818)350-5707 


1825A Durfee Ave.. S. El Monte. CA 91733 

CIRCLE 267 ON READER SERVICE CARD | | 


Peripherals 

SPEECH SYNTHESIS 

SynPhonix: TRUE Unlimited Speech Synthesiz¬ 
er for IBM-PC/XT/AT/jr & compatibles. This low 
power short card includes an SSi263 speech 
chip, amplifier and speaker. Software includes 
Text-to-Speech, Phonetic Editor, Talking Dlock 
& demos. Can be programmed with BASIC and 
other languages. Prices start below $200. 

SynPhonix 

Electronic Speech Articulator 

Artie Technologies 
55 Park St., Suite 2 
Troy, Ml 48083 
(313)588-7370 


FastTRAP™ 


The pointing device of the future is here! 



• Two and three axis pointing capability 

• High resolution trackball for X and Y axis input 

• High resolution fingerwheel lor Z axis input 

• Use with IBM* PC's, XT's, AT's and compatibles 

• Three input buttons 

• Full hardware emulation of Microsoft* Mouse 

• Standard RS-232 serial interface 

• Includes graphics drivers and menu generator 

• Easy installation 

• 1 year warranty 

• Made in the U.S.A. 

ONLY LTS/C Corp. 

$149.00 319 South Lime stone Street 

visa and Lexington, Kentucky 40508 

MasterCard (606)233-4156 

accepted (800) 872-7279 


3-D TRACKBALL FOR IBM 

CIRCLE 268 ON READER SERVICE CARD 


Software 


Artificial 

Intelligence 



NEURAL NET MODEL 

Simnet Software shows how a neural net model 
may be instructed to learn specific binary pat¬ 
tern associations. Once the system has been 
taught, the user may test its capability for gen¬ 
erating proper output patterns in response to 
random input sequences. Also allows adjust¬ 
ment of learning rate. Needs IBM PD, 256K, one 
floppy. $59.95 US, money order, cash, or certi¬ 
fied check. 

BLAIR HOUSE INNOVATIONS 
P. 0. Box 7 Dept. B 
Belcarra Park, Port Moody, 

B.C. Canada V3H3E1 
(604)939-5998 


Business 


LP88—SPREADSHEET LP 

Our best-selling linear programming system 
solves problems w/1000 constraints and 5000 
variables, reads/writes Lotus worksheets, many 
other advanced features. IE News says “the flex¬ 
ibility and features of this program are a bargain 
at its low price: Req. 192k. $149 w/manual and 
8087 support. $29 demo. 

Eastern Software Products, Inc. 

P.0. Box 15328 
Alexandria, VA 22309 
(703)360-7600 


Tech 

Marketplace 


Second Color 
Option Available 
Call (212) 503-5115 


JANUARY 1988 
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SOFTWARE/COMMUNICATIONS—GRAPHICS 

TECH MARKETPLACE 

THE COMP REHENS IV ECUI DE TO PRODUCTS AND SERVICES FOR TH E MS DOS MARKET 


Communications 

PC SERIAL DATA ANALYZER 

Use your IBM PC or compatible to analyze data 
streams between serial devices. Windows show 
each devices transmissions in ASCII or HEX. 64K 
buffer,-Signal line monitoring, disk save, “Lotus" 
style interface, an invaluable tool for debugging 
serial interfaces. DISK and MANUAL $95.00 
TRIPLE C SOFTWARE 
800 West Oakland Park Blvd. Suite 217 
Fort Lauderdale, FL 33311 
(305)564-8011 

ARC-MAP 

Asynch RS-232 Comm - Monitor/Analyzer Prog 
Use PC to diagnose data communications. With 
cables, manual; 2-19200 BPS; 32K bfr; data, er¬ 
rors, mdm sig’s; Passive, Active, BERT; ASCII, 
EBCDIC, Hex, Dec, Oct; bfr search; event traps; 
timer; save strings, setups, data; EASY use!! 
$249,30 day M/B 
George Driver 
1316 El Rancho Dr. 

Bakersfield, CA 93304 
(805)835-1916 

DOS COM PORT DEVICE DRIVER 

Interrupt driven device driver used for the COM 
ports on PC, AT & compatibles. With source code 
in Assembly & test program in C. Use instruc¬ 
tions as open, close, read, write & ioctl to ac¬ 
cess your COM port data. Load driver through 
config.sys at boot up. $39.95 with manual. 
HYTEC RESEARCH, INC. 

20705 S. Western Ave., Suite 221 
Torrance, CA 90501 
(213)320-4541 


Data Base 
Management 


QuickBASIC DOES DATABASE! 



New! Enhance QuickBASIC with 
Relational Database Management! 
You get 3 Application-Building Libraries that: 
0 Read and write dBASE III + files. 
0 Build indexes for any files. 

0 Execute data expression macros. 

0 Include dozens of high-level routines. 
Create your application programs with 
just block move and edit! 

Write for brochure or send $3.00 for demo 
disk (refundable). 

Only $139 complete. 

AJS Publishing, Inc. 

P.0. Box 379 North Hollywood, CA 91603 
Available at leading software stores. 


GRAPHICS 

Category 

continued on next page 


Data Base 
Management 


FREE 

|_dBASE III. + COMPILER DEMO j 

DON’T BUY CLIPPER " UNTIL... 

you see our free dBASE Compiler Evaluation 
Kit. Contains a demo disk with 8 PRG’s and 
the results of compiling with Clipper, Quick- 
Silver, and FoxBASE PLUS. See for yourself 
how all three compilers work. Also 15 bench¬ 
mark tests, detailed brochures, and com¬ 
plete reprints of magazine reviews about all 
three. FREE. NO OBLIGATION. Call 24 hrs. 
dataBASE Specialties 
P.O. Box 2975 
Oakland, CA 94618 
(415) 652-2790 
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Financial 


Graphics 


QUICK SCIENTIFIC GRAPHICS 

QuikPlot is a fast, powerful, program for pro¬ 
ducing serious scientific and engineering plots 
on your screen from data files. No programming 
required. 

• Multi-curve, scatter & 3-D plotting 

• Plots up to 3600 points in 60 curves 

• Plots up to a 60 X 60 grid in 3-D 

• Automatic or manual axis scaling 

• Save plots to disk and retrieve 

• Well-documented and easy to use 

Hard copy obtained through screen dump. For 
CGA or equiv. Not copy protected. $29.95 + 2.50 
shpg. 

THE BALLENTINE COMPANY 
P.O. Box 2036 

Culver City, CA 90231-2036 


TECH MARKETPLACE 

HOME OF THE 
POWER BUYER 


TTE 


It’s 

..Easy 

..Fast 

..Time 


TTE is the best investment you can make this time 
of year. It's the fastest, friendliest tax-planner and 
organizer around It will save you time, money and 
a whole lot of aggravation. And it's easy to use. So 
easy, you don't need a manual. (We give you one 
anyway.) Of course, TTE knows the new laws- 
what's new, repealed, phased-in/out -for both 1987 
and 1988. TTE - high-class software with a low 
ice. Order your copy today. TTE is only $89.95 + 
handling. Professional version available. 


S? 


Tbe Tax Estimator and TTE are trademaiki of: 

Apt Software Corporation 

380 So. B'way Hicksville, N.Y. 11801 


800 782-6606 

in n.y.s. 516 931-2516 

VISA/MC/COD 
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Graphics 


GIPS Image Processing 

Comes complete with manual and tutorials. Runs 
on PCVision Plus, Number Nine and AT&T VISTA 
boards. Features include basic operations, ge¬ 
ometry, edge and line detection, texture analy¬ 
sis etc. Prices: GIPS system $550, GIPS feature 
Analysis (microscope) $550 GIPS Sourcecode 
$5000. 

PC-Expand, Inc. 

St. Kannikestraede 7 

DK1169 Copenhagen K, Denmark 

Tel.+451 156800, FAX+451 939901 

PLOTTER EMULATION (w/VGA) 

FORTRAN callable, Versatec/Calcomp compat¬ 
ible plot subroutines for VGA, EGA, CGA, Here, 
video and Epson, C. Itoh, and compatible print¬ 
ers at optimum resolution. Several character 
fonts. Libraries for MS 3.3/4.0 and Lahey. 130 
page manual with examples. Only $150. HP 
Plotter driver $50 extra. Educational discounts. 
F and S Software 
7604 Peacock Drive 
Huntsville, Alabama 35802 
(205)881-6268 


FORTRAN GRAPHICS LIBRARY 

GRAFMATIC (screen graphics): 75 MS 
FORTRAN/Pascal, R-M/Profort, Lahey FORTRAN 
callable subroutines. Fully documented, prof, 
graphics capabilities, inc. general utility, 2-D in¬ 
teractive, total 2-D plots, 3-D plots and solid 
models. $135. H-P or H-l plotter? get 
PL0TMATIC, complete plotter graphics library. 
Interfaces w/GRAFMATIC. $135. Both $240. 
MICROCOMPATIBLES, INC. 

301 Prelude Drive Dept. J 
Silver Spring, MD 20901 
(301)593-0683 

35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide. 

VISUAL HORIZONS 
180 Metro Park 
Rochester, NY 14623 
(716)424-5300 


u 


~mwarm u u 
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Interactive Graphics & Statistics 


Create graphs the way you want 
them. 35 graph types can be used 
to create numerous renditions. 
Make posters and flow charts— 
with full screen editing of text. 

• Vary character font, size, 
position, color 

• Stack and overlay graphs 

• 3-Dimensional graphs: fishnet 
& contour 

• Linear & Non-Linear Regression 

• Stochastic Distribution 

• Independence Testing 

• Descriptive Statistics 


Contact: Scientific Programming 
Enterprises, P.O. Box 669, Haslett, 
MI 48840 (517) 339-9859 
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Temple 

Datatap™ Graph 0 

for HP 200/300 & SUN 3 

IBM XT*, AT, PS/2 



JOURNAL GRAPHS 
TRANSPARENCIES 
FITTING + ... 

Reviewed in 

Science Software 

EXCELLENT 

in ail categories! 

Mihalisin Associates 
600 Honey Run Rd. 
Ambler , PA 19002 
(215) 646-3814 

for IBM $299 ($199 academic) 
* requires math co-processor 
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Graphics Networking 


r 


PAINTBRUSH UTILITIES 


1 


• Display/Save EGA images FAST! 
with our sub-second Displayed 
Stand-alone, resident, or MS C 
interface. 

• EGA ‘Screen Grabber’, only 5K. 

• Edit/Create PC Paintbrush Fonts 
with our Dual-Font Editor. 

• Make large cutouts, locate XY 
coord’s, easy slide shows, 
program demos, etc. 

•All for $49.95, +S2S/H 
(See the speed...Demo Disk: $5) 


MICROPROGRAMMING 

6305 Mobud Dr., Houston, TX 77074 

(713)771-4914 
Outside TX: (800) 227-0918 


TIT 


TTT 
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RUN NOVELL WITHOUT KEYCARD 

Protect Novell Network from 
crashing due to Keycard Failure 

NetSAFE for v2.X $99 US 

Other products available for: 

P-CAD CADKey CAD vance 
RoboSOLID RoboCAD AutoCAD 


VISA or American Express 


Nasdec 


P.O. Box 72 
125 Garry Street 
Winnipeg, MB. 
Canada R3C 3P2 
(204) 956-2798 


Our products should not 
and are not intended for 
production of software for 
sale or trade or for 
any purpose that would 
deprive author of pay¬ 
ment. 
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Languages 


** Introductory Special ** 

FTL MODULA-2 ONLY $79.95 


Large Memory Model Modula-2 Compiler for MSDOS Systems. 

Includes: Compiler, Linker, Editor, 8087 support, and full Library sources 
FTL Modula-2 can create programs as large as your available memory. 


TECH 

MARKETPLACE... 

Standard directory 
listings available. 

To place your ad 

Call 

(212) 503-5115 


NETWORK CONTROL LIBRARIES 

NETWORK INTERFACE allows file sharing and 
redirection through DOS functions. $99. 
NETBIOS ROUTINES allows access to low-level 
network functions. Name, session & datagram 
routines. Wait and no-wait options. $199. NET¬ 
WORK MASTER provides access to Netware 
internal functions. Complete control of your 
network from your compiled programs. 

.Starlight Software. 

.2861 Central Street. 

.Evanston, IL 60201. 

.(312)864-9370. 


KEYCARD 

ELIMINATOR 


NOVELL ADVANCED NETWARE ® 
V2.0a 

j_286, 286 nonded, SFT-1, SFT-2 

SLOTBOUND? 

FREE A SLOT IN 
YOUR FILESERVER' 



$0000 
v/ vl (me 


(includes S & H| 


CALL FOR DEALER PRICING 


NBS 


NETWORK BUSINESS SYSTEMS 

1300 Woodhollow Drive. Suite S601 
Houston Texas 77057 
713-781-9268 (Sales. Tech Support) 
713-783-4457 (Administrative. Sales) 
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Don’t Delay Order TODAY!! 


SAVE $10.00 when you order one 
or more of the support packages. 


Editor Toolkit 
Small Compiler 


$39.95 

$49.95 


8087 support (SMM) $29.95 


Workman & Associates 
1925 E. Mountain Street 
Pasadena, CA 9U04 
(818) 791-7979 
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Operating Systems 


PLOT TEXT ON ANY GRAPHICS SCREEN!! 


YES, we said ANY Graphics Screen, even VGA! FINALLY! Xgraf Is a super 
set of smart low level assembly graphic routines that you call directly from 
Compiled BASIC. Xgraf replaces BASIC’s confusing graphics statements 
with consistent, full featured calls specifically designed for the BASIC 
programmer. 

FINALLY! Xgraf Is only $99.00 + $4.00 S&H 
We specialize in libraries and tools for Compiled BASIC. Our catalog 
features the FINALLY! Family of Products and other top flight tools. 

KOMPUTERWERK 

Call: 1 800 423-3400 
(9:00 AM to 8:00 PM EST) 

PA & AK call (412) 782-0384 


K 


851 Parkview Blvd. 
Pittsburgh, PA 15215 
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Programmers Tools 


FIRMWARE DEVELOPMENT IN C 

REX-C/86 C package supports ROM code gen¬ 
eration. Includes XC86 C compiler which imple¬ 
ments draft ANSCIC standard, supports-in-line 
assembly, produces optimized 8086/87/186 
reentrant code for real-time environment, gen¬ 
erates separate segment for initialized data and 
string constants for ROM-based applications, 
produces object file in Intel OMF with debug in¬ 
formation, global and local symbols with data 
type and line numbers for high-level debugging. 
Price is $750 which includes XC86, linker, loca¬ 
tor, librarian, hex formatters, and run-time li¬ 
brary source. 



SYSTEMS & SOFTWARE, INC. 
3303 Harbor Blvd., C11 
Costa Mesa, CA 92626 
(714)241-8650 


FORTRAN 77 EXTENSION 

EXTEND™ routines tor MS, RM, IBM Pro com¬ 
pilers to control keyboard, monitor, file & direc¬ 
tory operations, parallel & serial 1/0 user graphics 
for CGA, EGA, VGA, HP7475A, TEK4010, 
AutoCAD DXF & db files. Both 8087 & non 8087 
libs pkgd for $149. No royalty. MC/VISA/Chk/ 
M0. 

DESIGN DECISIONS, INC. 

P.O. Box 12884 
Pittsburgh, PA 15241 
(412)941-4525 


Networking 


NOVELL NETWORKING PRODUCTS 

When reliability and performance really count you 
can't afford anything less than Novell. We offer 
quality Novell products and accessories, fast 
courteous service and competitive pricing for all 
your networking needs. Our experienced staff is 
waiting to serve you. Call today for information 
and quotes. 

BENEDEK ENTERPRISES 
104 Cool Springs Road 
White Oak, PA 15131 
412-751-8381 


CROSS ASSEMBLERS 

Macros, PC Compatible, Linker, Editor, Relocat¬ 
able, Conditionals, Fast, Reliable. For most 
microprocessors... from $150 
also: Cross Debug/Simulators 
EPROM Programmer Board 
MICROCOMPUTER TOOLS CO. 

912 Hastings Dr. 

Concord, CA 94518 

Phone (800) 443-0779 In CA (415) 825-4200 


MULTI-TASKING TOOLKIT 

Write your 'C' programs with cooperating, con¬ 
current tasks using INTERWORK. Very useful for 
parallel programming, simulation, and real-time 
applications. INTERWORK supports more than 
100 tasks, providesjnter-task communication 
facilities, and handies DOS interrupts. PC/DOS 
version $129, Xenix $159, Unix $249. 

Block Island Technologies 
13563 NW Cornell Road, Suite 230 
Portland, Oregon 97229-5892 
(503)241-8971 
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Programmers Tools 


Structure for Assembly? 

PAL adds structure to assembly language. IBM/ 
MASM compatible. Develop and debug faster 
with structured concepts. If-then-else, select- 
when-other, do while, do until, do incremental, 
all combinations, and do forever. Leave/leaveall 
loop exits, and file includes. Nest 16 deep. $50. 
LANEY SYSTEMS, INC. 

3 Office Park Drive Ste. 100 
Little Rock, AR 72211 
501-225-7755 


YOUR MANUAL-TYPESET 

KN Systems will design, lay out, and typeset your 
user’s manual or other documentation from your 
machine readable text file. Returned typeset, not 
Laser printed; ready for printing. 

Choose from over 1000 fonts in sizes from 5 to 
72 point. You specify page size, margins, every¬ 
thing! Advance proofs included. 

KN Systems 

6114 LaSalle Ave., Suite 255 
Oakland, CA 94611 
(415)339-3606 


New ISAM for C 


• FAST B-Tree structure. 

• Open, Lookup, Insert, Delete, 

Next Key, Previous Key. 

• Multiple indexes per data file. 

• Multiple keys per record. 

• Duplicate keys optional. 

• Fast CINDEX utility. 

• Variable-length data records. 

• Documentation & sample program. 


NEW. . . only from: 
mfopciilt Systems. Inc. 

P.O. Box 851572 • Richardson. TX 75085 
(214) 669-4700 

VISA/MC Accepted $129 + $6 S & H 
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SCREEN MANAGER 


MENU, WINDOW, and DATA 
ENTRY Support for the Profes¬ 
sional Programmer! Interfaces 
to most languages. BASIC, C, 
FORTRAN, COBOL, PASCAL, 
ASSEMBLER. 100 Page Manu¬ 
al. Thirty day money back 
guarantee. No Royalties. 


from 

*79 


VISA/MC 


The West Chester Group 
P.O. Box 1304 
West Chester, Pa 19380 

(215) 644-4206 


CALL FOR FREE DEMO 
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FIRMWARE DEVELOPMENT 



LINK & LOCATE enables PC users to produce ROM-based 
firmware for 8086/87/186 from object files generated by 
popular C compilers, such as from Microsoft, Lattice and 
Borland’s Turbo C, and MASM from Microsoft, Provides full 
control of segment placement anywhere in memory. Sup¬ 
ports output of Intel HEX file for PROM programmers, Intel 
OMF absolute object file for symbolic debuggers and in- 
circuit emulators. Includes Intel compatible linker, locator, 
librarian, hex formatter and cross reference generator. $350. 

NEW! Includes utility to support PC based PROM 
programmers. 


Si1 SYSTEMS & 

O SOFTWARE i 

3303 Harbor Blvd., Cl 1, Costa Mesa, CA 92626 

Phone (714) 241-8650 FAX (714) 241-0377 TWX 910-695-01 25 
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CLARIFY and document your 
source listing and get an 
“organization chart” of your 
program’s structure with two 
NEW utilities from Aldebaran 
Laboratories, for C, BASIC, 
Pascal, dBASE® FORTRAN and 
Modula-2 programmers. 

“■Occasionally, a utility comes 
along that makes a programmer’s 
life much easier. SOURCE PRINT 
is such a program. 

—PC Magazine 

Source Print $97 

Lists one or more source files with informative page head¬ 
ings and optional line numbers. The INDEX (Cross-Reference 
List) shows where variables are used and where functions, 
procedures and routines are called. 

STRUCTURE OUTLINING draws lines around nested 
structures. 

AUTOMATIC INDENTATION of source code and listings 
reduces your editing time. 

You get a TABLE OF CONTENTS listing functions and 
procedures. 

KEYWORDS can be printed in BOLD on most printers. Multi¬ 
statement BASIC lines can be split for readability. Functions 
and procedures can be drawn by name from one or more 
source files to form a new file. 

Tree Diagrammer $ 77 

Shows your program’s overall organization at a glance. Ordi¬ 
nary program listings merely display functions, procedures, 
and subroutines sequentially, but do not display the relation¬ 
ships between these routines. Our revolutionary new Tree 
Diagrammer automatically creates an “organization chart” of 
your program showing the subroutines. Recursive calls are 
indicated and designated comments in the source code will 
appear on the chart. 

Source Print and Tree Diagrammer both have easy-to-use 
menus. For IBM PC and compatibles with 256K. Order these 
indispensable tools today. We ship immediately, and there’s 
no risk with our 60-day money-back guarantee. Order both 
and save: Only $155. 

257-5773 T . t * Q 

257-5774 In Calif. Dept ‘ 39 

415-930-8966 

MasterCard, VISA, American Express, COD 
or send check. 

Add $5 shipping/handling. 

Aldebaran Laboratories, Inc.. 

3339 Vincent Rd., Pleasant Hill, CA 94523 
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Programmers Tools 


BASIC BASE 

For Business Applications 


Basic Base has the speed and power 
of4GLinthe BASIC you know and 
love. Basic Base is used by both 
people and programmers in database 
applications. People use the utilities 
for rapid data entry and reporting. 
Programmers use the library, which 
contains all the necessary screen 
and data access routines, for 
developing applications with: 

Menus 4 Indexes per File 

Passwords Edited data entry 

Data Schema Function key usage 

Past Developments Include: 

Inventory Purchasing 

Vouchers Personnel 


$199 

—30 day money back guarantee.— 


No Royalties. No copy protection. 
Application Micro Computers Inc. 
1663 Bachan CL 
Res ton, Va. 22090 

703-471-1471 
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One-stop ROM Shop 


When your application calls for ROM support, 
contact the professionals at ALDIA SYSTEMS. 
We've been supporting firmware developers for 
over two years with excellent software develop¬ 
ment toots and technical support. Don't settle 
for imitations, call the company who brought you 
PC-LOCATE, the original PC locator. 


PC-LOCATE: Produce ROM-able code from 
your ".EXE" files. PC-LOCATE assigns physical 
addresses to the re-locatable image based on 
user inputs. PC-LOCATE support the entire Intel 
processor family including : 8086, 8088,80186, 
80188 and 80286. 

PC-PROMPAK: A PROM/ROM expansion 
board for IBM and IBM-compatible computers. 
PC-PROMPAK provides up to 384Kbytes of 
non-volatile expansion memory and supports 
most 28-pin JEDEC devices including EPROMS, 
EEPROMS and Static RAMs. 

P C * R O M D RIV E: Create a "Diskless PC" that 
can include MS-DOS and your application pro¬ 
gram. "Autoexec.bat" files are supported for 
automatic program execution. 


== ALDIA SYSTEMS. Inc. = 
P.O.Box 37634 Phoenix. Az. 85069 
(602) 866-1786 
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TURBO PACKAGE 3.0 (for Turbo Pascal) 

MULTI-TASKING, MULTI-PROCESSING, & MODULAR REENTRANT 640K PROGRAMS 
FREE: A multi-processor data entry program for 2 or more machines. 


Don’t pay high prices for a network. Turbo 
Package has true multi-processing. Use all the 
power and memory you need. 

A file processor LAN only gives you shared 
disk drives and a print spooler Turbo Package 
lets you run data entry on several PC’s, 
number crunching on a 386. intelligent file pro¬ 
cessing on an AT/XT. and print spooling. Hard¬ 
ware required: one PC or compatible. Any 
MIMDA configuration is possible. 

Balance your work load and reduce hard¬ 
ware costs. Network with a modem (Wide Area 
Network). RS232. or RS422 (Local Area Net¬ 
work). Has NET BIOS support. 

Few code changes required. Call 640K pro¬ 
grams, single processor tasks, and multi¬ 
processor tasks just like procedures and 
functions 


You also get ZapIO, a high speed screen 
10 that works with writeln(). 


Turbo Package 2.0 

w/ 640k Pascal programs.S59.95 

w/ Multi-Tasking.89.95 

Turbo Package 3.0 

w/ Multi-Processing.149.95 

SuperMath 32-bit toolbox 

40+ math routines.24.95 


90 day money back guarantee (In Texas add TAX) 
Visa. M/C, or COD Shipping: USA $5 

Foreign $10 


Conversational Computer Systems 
5371 Verbena Rd. 

San Antonio. TX 78240 
Ph: (512) 692-0353 
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All MASM features 

(except 386 & CodeView support) 



Plus, *Generates smaller code! (no inserted NOP's) 
*Automatically handles jumps out of range 
*Handles most of MASM’s phase errors 
*Built in MAKE 
*Up to 15,000 symbols 
*Simplified segmentation 


OPTASM 

$195 


lilt 


. 


1622 N. Main St Butler, PA 16001 
(412) 282-0864 (800) 833-3061 
TELEX 559215 
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BRIDGEW0RKS’ FOR 1-2-3 

At last, READ and WRITE data from inside com¬ 
piled Basic, Pascal and C programs directly in 
to Lotus and Symphony worksheet ranges. 
$59.95 -t- s/h. 

Comprehensive library of C tools for Lotus and 

Symphony I/O and data handling. $229 + s/h. 

GreyMatter International 

100 No. Country Road/Bldg. B 

Setauket, N. Y. 11733 

(516)689-7682 


ROM YOUR “.EXE” 

Produce a file suitable for loading into a ROM 
from MS-DOS “.EXE" file. Generates binary file 
located to user requested segment. Includes 
utility to create Intel Hex Format ascii file. Menu- 
driven or command-line. U.S. funds—$29.95 
plus $3 s/h. CHK/MO 
VIRTUAL SOFTWARE 
51 0AKAVE. 

RICHMOND HILL, ONTARIO, CANADA L4C 6R5 
(416)881-7665 


IBM PC ENGINEERING TOOLS 

• SPUNKY BUS CARD $89.00 

• PAL/EPROM GANG PROGRAMMERS $345.00 

• UV ERASERS $39.95 

• PAL ASSEMBLER $89.00 

• CROSS ASSEMBLER $150.00 

30 DAY MONEY BACK GUARANTEE 
CASPIAN TECHNOLOGY 
P.O. BOX 7120 

POMPANO BEACH, FL 33069 

(305) 974-0979 


COMPLEX FILE 1/0 PROBLEMS? 

Heap 1/0 is a library which enables you to treat all 
or part of a disk file as a heap memory. You may 
allocate, free, read and write variable length 
blocks of storage in a file. Your data structures 
on disk can be as rich as those you create in 
memory. Microsoft C object $59.95. For source 
add $79.95. 

Roland Alden System Software 
One Pine Street, Suite 2509 
San Francisco, CA94111 
(415)397-9316 


C & MASM TOOLS 


VersiMAKE™ 

A full-featured MAKE utility that derives 
your system’s dependencies through 
analysis of your C & MASM source files. No 
more MAKE dependency files to maintain! 


VersiMAKE™ 

VersiCREF™ 

Both 


$125 

$75 

$150 


VersiCREF™ 

A unique utility that creates a sorted Master 
Cross-Reference of your entire system. 
Handles 100+ C and MASM source files. 
Full X-Ref or just PUBLIC symbols. 

800 - 334-4096 

(In NJ, 609-871-0202) 

MC/VISA/AMEX 


SUMMIT INFORMATION SYSTEMS, INC. 

73 East Lane, Willingboro, NJ 08046 circle 286 on reader service card 


NEW! TUB™ 4.0 

VERSION CONTROL SYSTEM 

The best keeps getting better! 

The critics loved TUB 3.0: “...packed with features... 
[generates deltas] amazingly fast... [of 6 reviewed] the two 
best packages are Burton Systems’ TLIB and [a $395 pro¬ 
duct], so designated because of their ease of use, abundance 
of features, and ability to be configured...” PCTJ Sept 87 
“...has my highest recommendation.” Ronny Richardson, 
Computer Shopper Aug 87 

• Many new features! Expanded keyword support. Multi-line comments. 
Branching, for multiple development lines. Extended wildcard and list- 
of-file support; creates lists by scanning source code for includes. Can 
merge (reconcile) multiple simultaneous changes and undo intermediate 
revisions. Network and WORM optical disk support. Now even faster! 

• Includes Landon Dyer’s excellent public domain MAKE (with source). 

PC/MS-DOS 2.x & 3.x Just $99.95 + $3 S/h Visa/MC 

BURTON SYSTEMS SOFTWARE 

POB 4156, Cary, NC 27519 (919) 469-3068 
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Programmers Tools 


Scientific 


Security Devices 


Project / Version Control 

Tjyf 

SRMS is one of the most complete Version Control Systems you can use 
to manage both large and small programming projects. SRMS is a set 
of 13 fully integrated utilities providing you with the following features: 


+ Store/retrieve hundreds of versions using a single source file 
+ Merge two versions resulting from parallel programmer efforts 
+ Fully windowed shell interface to simplify use 
+ Full audit trail and reporting facilities 
+ Support for any programming language 
+ Ability to ’hind" versions of multiple programs into one "release" 

+ Allows you to use your current editors/compilers without conflict 
+ Integrates completely with QMAKE, our Automatic System 
Generation Utility (similar to UNIX MAKE) 

+ Full typeset documentation with tutorial 


SRMS V*f»k»n 3.O.... « 18* 

QMAKE.I 99 

SRMS + QMAKE.ISM 


EJuilt 

tnOUPUTlNC 


7048 Stratford Road 
Woodbury, MN 5512S 
(612) 739-4650 


Multi-User SRMS.1250 

“SRMS ha6 been so carefully thought 
firough fiat it is hard to imagine a 
function or utility that is not induded.' 

.IEEE Software ..July 1967 
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NEW! 


TEXT 

EDITOR 


Create detailed commented source code and 
listings from memory, .COM files or .EXE 
files directly suitable for assembly. Built in 

data anal\/7Pr and Qimnlatnr rpcnlv/pc multi. 



uaia aiiaiy£ci aiiu oiiiiuiaiui icouivco iiiuilr 

pie data segments and provides detailed 
comments on interrupts and subfunctions, 

I/O ports and much more. 

Sr $89 



Why spend more? With - FAST-ED/ 
you can . . . 

• Edit up to ten large files at once 

• Use up to six windows 

• Undo up to 200 changes 

• Cut and paste between files 

• Move. Copy. Delete. Save and Print blocks 

• Enter DOS without exiting; edit output . 

• Perform full Search and Replace 

• Define Macros . . . Plus lots more! 

With - FAST-ED / it's all fast and easy. 
Comes with S back guarantee. 

SYSTEM. , 

vision^SyJ 

CORPORATION^/ N 

P.0. Box 281166. San Francisco. CA 94128 

415/355-7308 
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SOURCERr, 


BIOS SOURCE 


PS/2 ■ AT ■ XT ■ PC ■ Clones 

The bios pre-processor to SOURCER pro¬ 
vides the first means to obtain accurate legal 
source listings for any bios! Identifies entry 
points with full explanations. Provides highly 
descriptive data labels such as “video_mode" 
and much more. 

SOURCER $1^95 

SOURCER w/BIOS Pre-Processor $139.95 

To order or receive information just call! 
800-538-8157 x 811 800-672-3470 x 811 

(outside Calif.) (inside Calif.) 

V COMMUNICATIONS 

3031 Tisch Way. Suite 200. Dept. TJ 
San lose, CA 95128 • (408) 296-4224 

PS/2, AT. XT, PC are trademarks of IBM Corp. 
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Public Domain 


Turbo Ghostwriter 
COMDEX/Fall’88 
Booth# Hilton-7029 
TPascal Generator 

B-tree File Mgr-No 64K limit 
Screen Editor/Painter 
Create a Relational 
100% Complete Database 

MC/Visa/COD $289 

Normal Price $450 

ASCII 800-227-7681 

3239 Mill Run, Raleigh, NC 
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Public Domain Software in C 

Over 140 volumes of public domain software for 
MSD0S, UNIX and CP/M. 

• small expert systems and graphics 

• editors, compilers, text formatters 

• many UNIX-like tools & misc. utilities 

Write or call for more details. Send $10 for com¬ 
prehensive directory. 

G Users' 
Group 

The C Users’ Group 
P0 Box 97 

McPherson, KS 67460 
(316)241-1065 


SCI/ENG GRAPHICS 

0MNIPL0T [S] (screen graphics) & 0MNIPL0T 
[P] (plotter driver) provide integrated engineer¬ 
ing/scientific 2-D & 3-D graphics with NO PRO¬ 
GRAMMING! Menu-driven, flexible, professional. 
Choice of formats: tabular/line, contour, bar, pie, 
3-D wire frame & much more! 0MNIPL0T [S] 
$195. Add 0MNIPL0T [P], both $295. 
MICROCOMPATIBLES, INC. 

301 Prelude Dr. Dept. J 
Silver Spring, MD 20901 
(301)593-0683 

SCI-GRAF and SCI-DATA 

SCI-GRAF produces huge hi-res graphs thru easy 
menus or linkable C libraries. Supports log scales, 
error bars, screen and printer output. SCI-DATA 
performs least squares and normal curve fits, 
scaling and polar coordinate transformations. 
Prices start at $59.95 . 

Microcomputer Systems Consultants 
P.0. Box 747 

Santa Barbara, CA 93102 
(805)963-3412 

NUMERICAL C SOFTWARE 

Computationally stable numerical routines for C 
software developers. LINLIB contains complex 
arithmetic, solutions to equations, approxima¬ 
tions, LU, QR, Cholesky factors of matrices, least 
squares solutions, eigenvalues. LINLIB has 
splines, B-spline routines, spline interpolation, 
spline approximation of data. $165. 
INFORMATION AND GRAPHIC SYSTEMS 
15 Normandy Court 
Atlanta, GA 30324 
Call (404) 231-9582 


Security Devices 


EVERL0CK 
COPY PROTECTION 


Designed for user-transparency, clone 
compatibility & strength. It features: 

• no need for damaged media or 1/0 plugs 

• supports all Hard & Floppy disk formats 

• file-server networks supported 

• variable number of installs (0-99) 

• create demos with remote unlock option 

• allows protected upgrades by modem/BBS 
$195 Starter Kit or $495 with NO meter 
counts. Free info & demo disk available. 

Az-Tech Software, Inc. 

305 East Franklin 
Suite A4A 

Richmond, M0 64085 

(800) 227-0644 . . . (816) 776-2700 
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TERMINAL 

EMULATION 

Category 

continued on 
next page 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multilayered security. Rapid decryp¬ 
tion algorithms. Reliable/small port transparent 
security device. PARALLEL or SERIAL port. 
Countdown and timeout options also available. 
KEY-L0K ,u security at about Vi BIT-LOCK cost. 
MICROCOMPUTER APPLICATIONS 
7805 S. Windermere Circle 
Littleton, CO 80120 
(303) 922-6410 or 798-7683 


Statistics 

RATS! New Version 2.10 

Full function regression, time series and fore¬ 
casting program. Multiple regressions, includ¬ 
ing stepwise. Non-linear least squares. ARIMA 
models, transfer functions & intervention anal¬ 
ysis. Exponential smoothing, spectral analysis, 
Kalman filter, model simulations and much more! 
High-quality graphics to screen, plotter, printer. 
$200-$300. Visa/MC. 

VAR Econometrics, Inc. 

P.0. Box 1818 
Evanston, IL 60204-1818 
(312) 864-8772; (800) 822-8038 


Terminal Emulation 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 

Full featured: 

-multiple printers, 

-unattended operation, 

-print speed beyond 6,0001pm, 
-special forms, 

-line speed to 56,000 bps, 
-dial-up or dedicated lines, and 
-serve as a LAN gateway. 

BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 

208AB, 201C, 9600. 

Barr Systems, Inc. 
2830 NW 41 St. BldgM 
Gainesville, FL 32606 
800-BARRSYS or 
904-371-3050 
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Utilities 


Terminal Emulation 

Term/Comm Productivity Tool 

PereLine emulates VT100, VT52, DG210/211, 
IBM3101 Vidtex and two connections at same 
time. Learn mode lets your PC create auto¬ 
logons and other scripts. Remote operations, exit 
to DOS while connected, customize your own 
menus and 5 file transfer protocols including 
batch file transfer Only $69.95 
PEREGRINE DATA SYSTEMS INC. 

5365 Baron Drive 
San Jose, CA 95124 
408-356-6105 


DISK ACCELERATOR V2.0 

DiskCache speeds up your hard disk access. Disk 
caching and ram disk in one package. Ram disk 
shares cache space. Transparent, flexible, con¬ 
figurable, no h/w changes. RAM, EMS, and AT 
extended memory versions incl. Not copy pro¬ 
tected. VISA, MC, volume discounts. No PO’s 
w/o prior approval. $49.00 
DATAMORPHICSLTD., 

P.O. Box 820 

Stittsville, Ontario, Canada KOA 3G0 
Or call (613) 836-2670 


PURGE UNWANTED FILES 

With TrashMan, delete or archive files you don’t 
need. Screen lists files, you mark D or A. Can see 
into files first. MS DOS functions for safety. 
Screen makes it easy to use. Shows running to¬ 
tal of space recovered. Not copy protected. 
$49.95. 

CA add 6% 

Inland Associates 

400 North Mountain Avenue #239 

Upland, CA 91786 

(714)981-7935 


VIEW ANY DOS FILE 

View, print, modify, or search the contents of any 
file. File Dump 2.0 lets you view a file continu¬ 
ously or as fixed length records. Record lengths 
up to 50K are supported. Select any record. 
Search and update in hex and ASCII. Prints 
mainframe-style dumps. Search & modify. EXE 
files easily. $49.95+$4 s/h. CT add 7.5 
LASOR Computer Specialists 
P.O. Box 5137 
Rocky Hill, CT 06067 
(203)721-0261 


Utilities 


HARD DISK EXPANSION! 

Disk Manager allows the installation of any 
ST506 hard disk on PC,XT,AT and compatibles. 
Volumes up to 256mb! Menu driven/auto in¬ 
stall, compatible w/ all vers of MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy to use! 
$125+ ship. Ask about Novell product! Dealer 
inquiries invited. 

ONTRRCK 

Sk COMPUTER SYSTEMS INC. 


Hard Disk 
Partitioning ^ 
Software 


Breaks the 
32 MB Barrier... 

EFFORTLESSLY! 



0NTRACK COMPUTER SYSTEMS, INC. 
6222 Bury Drive 
Eden Prairie, MN 55344 
(612)937-1107 1-800-752-1333 


it /fan.i i.U/n.r! J': c ; 

irji ii 14 ffyji ivo 


Run any program, DOS command or batch 
file from a simple menu with the touch of a 
key. Create menus easily with a built-in 
menu generator. Features a powerful on-line 
help system, password protection, support 
for customizing menu selections with special 
prompts, help and program directives. Also 
includes function keys for locating lost files, 
viewing directories, copying files, and more. 
Site licenses available. PC/XT/AT $59.95 
PC Dynamics, Inc. 

31332 Via Colinas. Suite 102 
Westlake Village, California 91362 
(818) 889-1741 

CIRCLE 294 ON READER SERVICE CARD 


■ For PC-ATs, XTs, and compatibles. 

■ Creates multiple DOS partitions, 
up to 2,048 MB each. 

■ Supports ST412, RLL, ESDI and 
SCSI controllers. 


$79 


"SpeedStor software makes installation simple and 
painless...its user interface is a joy to work with." -pc week 


■ Recommended and used by major disk drive, 
controller, LAN and PC manufacturers. 

■ The industry standard: over 100,000 units sold. 



Now includes SpeedCache caching soft¬ 
ware and Disk Drive diagnostics .... FREE 


STORAGE 

DIMENSIONS 


The Experts in High Capacity PC Storage 


( 408 ) 395-2688 

981 University Ave. 
Los Gatos, CA 95030 
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SS33 


Compress Your Data 10X FASTER!! 


• PKARC & PKXARC can significantly INCREASE DISK STORAGE CAPACITY 

and reduce file transfer times! 

• PKARC & PKXARC can compress your files even smaller and up to 
TEN TIMES FASTER than the other ARChive program. 

• Data encryption capability too! Not copy protected. 

• “PKARC/PKXARC is the system to use.” -Dr. Dobbs Journal of Software Tools 

• “Lightning-fast”, INFOWORLD 

Only $45 + 3.50 s/h. Wl res. add 5% sales tax. DUa ■ aj~Lm |a. 

7032 N. Ardara Ave., Glendale, Wl 53209 (414)352-3670 I^TlUlQf'K IllC* 
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TurboKEY LETHE ULTIMATE 
KEYBOARD MACROPROCESSOR 


Features a powerful Macro Command 
Language w/over 1000 intelligent 
macrokeys & 40 plus MCL commands and 
functions (IF-ENDIF, FOR-NEXT. IN¬ 
PUT, CALL. GOTO, etc.) ■ Outline utili¬ 
ties include: File Browser • Data Encryptor 
• Typewriter & Printer Control • DOS 
Command Stack • Screen Protector • Key¬ 
board Lock • Cursor Accelerator. 
TurboKEY also lets you integrate your own 
TSR routines to run under control of macros 
& pull-down menus • Create custom online 
help, alternate KB layouts • And much more. 
$69.95 + $5 S/H Chk/MO/COD 30 Day 
Guarantee * Dealers Invited. 

SOFTLAND International 

P.O. Box 1040 Midtown Station 
New York. NY 10018 
(212) 295-5457 
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XT/AT HARD DISK DIAGNOSTICS! 

Disk Manager Diagnostics performs extensive 
tests on your ST412/506 hard disks. Areas tested 
are: Controller, data write/read, seek test, auto¬ 
matic error correction(ECC), random reads and 
media defects. Interactive help. Excellent error 
detection and isolation. $49.95 + ship. 
VISA/MC accepted. 

QNTRflCH 

COMPUTER SYSTEMS INC. 

0NTRACK COMPUTER SYSTEMS, INC. 

6222 Bury Drive 
Eden Prairie, MN 55344 
(612)937-1107 1-800-752-1333 


Ammunition to conquer 
your biggest problems! 



• The Virtual Expanded Memory Manager 

provides your EMS applications with up to 
eight megabytes of expanded memory. 

• It turns PC/AT extended memory into 
expanded memory. 

• It turns hard disk storage into expanded 
memory. 

• It's compatible with most EMS applications, 
including 1-2-3, Symphony, and Reflex. 

• Only $89.95. 30-day money-back guarantee. 


V-EMM ™ 


Fort’s Software 

P. O. Box 396 
Manhattan. KS 66502 
(913) 537-2897 
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SOFTWARE/UTILITIES 


TECH MARKETPLACE 
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Utilities 



that created 
CopyWrite 

Now you can debug your own programs 
with a professional quality debugger - 
the one that unraveled every form of 
copy-protection used on the PC. 


With the Quaid Analyzer, you can: 

□ See occurrences of any interrupt, with its 
meaning shown on the screen. 

□ View memory as text or instructions, 
scrolling as easily as you do with an editor. 

□ Run until a memory location or I/O port is 
changed. 

□ Protect your hard disk from accidental 
destruction. 

□ Analyze software without the source, even 
when it uses countermeasures to thwart 
tracing. 

□ See all stages of the boot load. 

We kept the Quaid Analyzer off the 
market to avoid helping publishers with 
copy-protection. Now that copy¬ 
protection is gone, we can sell it to 
you. 

The Quaid Analyzer is a software tool occupying 100K bytes. It 
runs on any IBM PC and most MS-DOS systems without hard¬ 
ware modification. 


□ | Quaid Software Limited 


$99 U.S. 

All orders shipped at 
our expense within a 
day. All major credit 
cards accepted. 



Call (416) 961-8243 


or write to: 

45 Charles St. East 
Third Floor, Dept. 602 
Toronto, Ontario. M4Y 1S2 


Ask about Disk Explorer the program that takes over 
where Quaid Analyzer leaves off. 
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TECH MARKETPLACE . . . 

The Home Of The Power Buyer 


AT’s DON’T NEED 360KB DRIVES 


The 1.2MB drive has long been known to READ but NOT reliably 
WRITE on 360KB floppies. With “CPYAT2PC” 1.2MB drives CAN 
reliably WRITE 360KB floppies saving a slot for a second hard 
disk or backup tape. “CPYAT2PC” (Not Copy Protected) offers 
the preferable SOFTWARE SOLUTION. 

• NO software or hardware modification 

• A 360K drive is NOT required 

• “CPYAT2PC” program MAY reside on hard disk 

• Runs on IBM PC/AT and COMPATIBLES 


i.e. Compaq Deskpro 286/386, AT&T 6300 +, 
HP Vectra, Sperry PC/IT, Tandy 3000 


Only $79.00 + $4.00 S/H VISA, MC, COD, UPS-B/R 
ORDER TOLL FREE 1-800-621-0851 XT777 

H TELEX EZLINK 62873089 
| visa 9 j Dealer Inquiries Invited 

L_ J MICROBRIDGE COMPUTERS 


655 Skyway #125 
San Carlos, CA 94070 


1-800-523-8777 
CA 415-593-8777 
NY 212-334-1858 
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Compress your data 
into 1/10* the space! 


Introducing ARC. It's used to create and main¬ 
tain data file archives for computers operating 
under any DOS system. ^ 

But it does something that other archive 
and library utilities cant It automatically 
squeezes the files being saved so they 
take up less space. Like a can of con¬ 
centrated orange juice. 

From 20% to 90% less, depending on 
the kind of data being saved! 

So there's more room to store data, 
no matter what media it’s stored on! And i 
that’s like giving a shot of vitamin C to 
your savings on equipment and supplies, j 
This compressed data can be trans¬ 
mitted over telephone lines in a lot less 
time than it takes to transmit uncom- 
pressed data. So you can beat the high WKk 
cost of phone bills to a pulp, as well. 

ARC has a full range of functions for archive 
creation and maintenance. Including password 
encryption to protect data from unauthorized use. 

Typi cal Compre ssion Rates 

^Programl^^™^ - 1 ASCII 
>—files I ltext I _ 

■ |20% to 1 / > 150% to I C 


Spread¬ 
sheets 
50% to 
90%. 


System Enhancement Associates • 21 New Street, Wayne, NJ 07470 • (201)473-5153 
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TECH MARKETPLACE . . . 

Standard directory listings available. To place 
your ad 

Call (212) 503-5115 
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Career Opportunities 


MICRO COMPUTER 
PRODUCT DEVELOPMENT 
OPPORTUNITIES 

Nielsen Media Research, the recognized leader of televi¬ 
sion rating services, has several opportunities for data 
processing professionals experienced in micro computer 
application software development. 

LEAD & SENIOR PROGRAMMER/ 
ANALYST POSITION: 

You will work in a team environment to design, imple¬ 
ment support and maintain DOS-based software for IBM 
PC’s and compatibles, You must have a thorough 
knowledge of C and structured programming techniques. 
Knowledge of micro database systems is desirable. In 
order to qualify, your background should include a BSCS 
or equivalent with 3-5 years of programming experience 
in C on a micro or mini computer. 

For immediate confidential consideration, please send 
your resume to: NIELSEN MEDIA RESEARCH, Dept. 
PCT 188, 375 Patricia Ave., Dunedin, FL 34698. 

an equal opportunity employer m/f/v/h. 

Nielsen Media Research 

||(l a company of 

MU! The Dun gi'Bradstrcct Corporation 
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Utilities 

RECORD/PLAYBACK KEYSTROKES 

Lost your data due to power failure, accident or 
frozen keyboard? Recover lost keystrokes with 
TOTAL RECALL. Also demonstrate/test other 
programs, see what you typed yesterday, cre¬ 
ate/run tutorials of other programs, and run in¬ 
teractive programs in batch. PC/XT/AT/Compat. 
$79 VISA/MC. 30 Day $$$ back guar. 
COMPUTER FOUNDATIONS 
2604 Elmwood Avenue, Suite 320 
Rochester, NY 14618 
(716)586-9756 


MICROCACHE™ 
and SPEEDPRINT™ 


The hottest PC utilities you can get. 
Or your money back! 

MICROCACHE™ monitors disk use and 
"learns" to anticipate your data accesses. 
Then, by satisfying these requests directly 
from RAM instead of disk, your programs 
run as if they are SUPERCHARGED. 

• 100% Transparent Operation 

• Uses any spare RAM available 

• EMS/EEMS memory support 

• SPEEDPRINT™ buffer option 

• Requires NO program changes 

• For IBM and compatibles 

$89.00 Reduced to $69.00 |=°i3 

e Az-Tech Software, Inc. 

305 East Franklin 
Richmond, MO 64085 

( 800 ) 227 - 0644 ... ( 816 ) 776-2700 
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Word Processing 


MAIL MERGE + DB=BRIDGIT 

NEW UTILITY to integrate names & addresses 
directly from your DATABASE to most popular 
word processing MAIL MERGE programs. Easy 
to use, menu driven, without major ASCII Con¬ 
versions. Only $49.95 plus $5 shipping and 
handling. 

ARMS 

5100 Edina Industrial Blvd. 

Minneapolis, MN 55435 
(612)896-1992 


Miscellaneous 


Bar Coding 


READ AND PRINT BAR CODES 

Fast, reliable data entry into your software as if 
from your keyboard. Internal unit for PC, XT, AT, 
PS/2-M30, RS-232 unit for DOS and non-DOS 
systems (including all PS/2). Stainless steel wands 
and laser interfaces. Powerful bar code and text 
printing software with formatting flexibility. 
Seagull Scientific Systems 
601 University Ave., Suite 150 
Sacramento, CA 95825 
(916)386-1776 


Miscellaneous 
Bar Coding 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC&AT 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code printing software 
Magnetic stripe encoders 
Units for other computers & terminals 
GSA approved 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 

Telephone: 415-856-6833 

Telex: (Graphnet) 371-9097 TPS PLA 
FAX: 415-856-3843 
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BAR CODES 
MADE EASY 



FAST • ACCURATE • RUGGED 

NO SOFTWARE CHANGES with PC/ 
XT/AT and PS/2. AT&T 6300/7300. 
Wyse 30/60/85/PC/AT, Kimtron KT-7/ 
PC, Link PCTerm/MCI /MC3, TeleVideo 
PCS 1/905/955 & DEC VT220 key¬ 
boards. multi-user RS-232 interfaces. 

• Immediate shipment 

• Free phone support 

• 2-year warranty 

• Bar code printing software 
available 

Details or Questions? Call us. 

( 503 ) 344-1189 

2190 W I Ith Ave.. Eugene. OR 97402 

A LEADER IIVJ BAR CODE READER ENGINEERING 


PERCON 


Business 

Opportunities 

FIFTY PERCENT OF PROFITS 

We want to publish your subroutine package 
written in C, Pascal, Modula-2, COBOL, FOR¬ 
TRAN, PL/I, and MASM. Also, templates or 
skeletons or data for applications. Send a one 
page brief and $12 for an immediate appraisal, 
our requirements, current needs, and a sample 
contract for 50% royalties. 

Software Components International, Inc. 

323 East William-Suite 236 
Ann Arbor, Ml 48104 
(313)663-6140 


Computer 

Insurance 



Insures your computer. Safeware 
provides full replacement of hardware, 
media, and purchased software. As little 
as $39 a year provides comprehensive 
coverage. With our blanket coverage, no 
lists of equipment are needed. One phone 
cal' does it all! Call 8am - 10pm ET 
Monday thru Friday. (Sat. 9 - 5) 
SAFEWARE, The Insurance Agency Inc. 
2929 N. High Street, P.0. Box 02211 
Columbus, Ohio 43202 
800-848-3469 National 
614-262-0559 Ohio 
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Data 

Conversion 

TAPE/DISK CONVERSIONS 

Conversion services to or from over 1000 com¬ 
puter systems: 

• Magtapes 

• Micro Computers 

• Mini Computers 

• Word Processors 

• Typesetters 

Our conversion capabilities surpass most in the 
industry. 

PIVAR COMPUTING SERVICES, INC. 

165 Arlington Hgts. Rd.#T 
Buffalo Grove, IL 60089 
(312)459-6010 
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CALENDAR 



JANUARY 

January 5-8 

Hawaii International Conference 
on System Sciences 
Kailu-Kona, HI (ieee-cs) Contact: 
Ralph H. Sprague, Jr., Decision 
Sciences Dept., University of 
Hawaii, 2404 Maile Way, E-303, 
Honolulu, HI; 808/948-7430 

January 10-17 
Optoelectronics and Laser 
Applications 

Los Angeles, CA (spie) Contact: 
Jane Lybecker, SPIE, P.O. Box 
10, Bellingham, WA 98227; 
206/676-3290 

January 12-13 
OS/2 Forum: Preparing for the 
Next Generation 
St. Louis, MO (Center for the 
Study of Data Processing) Con¬ 
tact: Tammy Robinson, CSDP, 
Washington University, Campus 
Box 1141, 1 Brookings Drive, St. 
Louis, MO 63130; 314/889-3380 

January 13-15 
Design Automation Workshop 
Apache Junction, AZ (ieee-cs) 
Contact: Walling Cyre, Control 
Data, HQM 173, P.O. Box 1249, 
Minneapolis, MN 55440; 
612/853-2692 

January 13-15 
Symposium on Principles of 
Programming Languages 

San Diego, CA (acm, sigact, and 
sigplan) Contact: Jeanne Fer- 
rante, IBM Hawthorn H2-B54, 
Box 218, Yorktown Heights, NY 
10598; 914/789-7529 


FEBRUARY 

February 2-5 
International Conference on 
Data Engineering 

Los Angeles, CA (ieee-cs) Con¬ 
tact: Benjamin W. Wah, Dept, of 
EE and CE, University of Illinois, 
Urbana, IL 61801; 217/333-3516 

February 8-11 
UniForum ’88 

Dallas, TX (The International 


Network of UNIX Users) Con¬ 
tact: UniForum ’88, 2400 E. 
Devon Avenue, Suite 205, Des 
Plaines, IL 60018; 800/323-5155; 
312/299-3131 

February 16-18 
DEXPO East ’88 Conference 
New York, NY (Expoconsul In¬ 
ternational) Contact: Expoconsul 
International, Inc., 3 Indepen¬ 
dence Way, Princeton, NJ 08540; 
609/987-9400 

February 22-24 
Computer Graphics New York 
New York, NY (Exhibition Mar¬ 
keting and Management, Inc.) 
Contact: EMM, Inc., 8300 
Greensboro Drive, Suite 1110, 
McLean, VA 22102; 703/893-4545 

February 23-25 
Computer Science Conference 
Atlanta, GA (ACM) Contact: Dr. 
Richard A. DeMillo, Program 
Chairman, Software Engineering 
Research Center, Georgia Insti¬ 
tute of Technology, Atlanta, GA 
30332; 404/894-3180 

February 29-March 4 
Compcon Spring ’88 
San Francisco, CA (ieee-cs) Con¬ 
tact: Hasan AlKhatib, Dept, of 
EECS, U. of Santa Clara, Santa 
Clara, CA 95053; 408/554-4485 


MARCH 

March 3-4 

LISP: Expert Systems Tools 
Atlanta, GA (Georgia Institute of 
Technology) Contact: Deidre 
Mercer, Education Extension 
Services, Georgia Tech, Atlanta, 
GA; 404/894-2547 

March 7-10 
Computer Workstations 
Santa Clara, CA (ieee-cs) Contact: 
Patrick Mantey, 335A Applied 
Science Bldg., Dept, of Com¬ 
puter Engineering, University of 
California at Santa Cruz, Santa 
Cruz, CA; 408/429-2158 

March 8-10 

Technical Conference for MIS/ 
DP Professionals 


New York, NY (Cahners Exposi¬ 
tion Group) Contact: Cahners 
Exposition Group, 999 Summer 
Street, Stamford, CT 06905; 
203/964-0000 

March 8-10 

Southcon ’88 Electronic Show 
and Convention 
Orlando, FL (ieee and era) Con¬ 
tact: Electronic Conventions 
Management, 8110 Airport Blvd., 
Los Angeles, CA 90045; 
213/772-2965 

March 8-11 

International Symposium on 
Digital Communications 
Zurich, Switzerland (ieee-cs) 
Contact: Secretariat 1ZS 88, do 
P. Gunzburger, Hasler AG, TDS, 
Belpstrasse 23, CH-3000, Bern 
14, Switzerland; 41-31-632808 

March 10-11 
APPC Communication 

San Francisco, CA (Systems 
Technology Forum) Contact: 
Sherry Armstrong, Seminar Co¬ 
ordinator, Systems Technology 
Forum, 10201 Lee Highway, 

Suite 150, Fairfax, VA 22030; 
800/336-7409; 703/591-3666 

March 14-17 

National Conference on Ada 

Technology 

Washington, DC (U.S. Depart¬ 
ment of Defense) Contact: Al 
Rodriguez, U.S. Army Communi- 
cations-Electronics Command, 
Fort Monmouth, NJ 07703; 
201/532-4725 

March 20-24 
NCGA Annual Conference 
and Exhibition 
Anaheim, CA (National Com¬ 
puter Graphics Association) 
Contact: ncga, 2722 Merrilee 
Drive, Suite 200, Fairfax, VA; 
703/698-9600 

March 21-23 

Computer Standards Evolution: 
Impact and Imperatives 

Arlington, VA (ieee-cs) Contact: 
Computer Standards Conference, 
ieee, 1730 Massachusetts Avenue, 
NW, Washington, DC 20036-1903; 
202/371-0101 


March 21-25 
World Users Conference 
Los Angeles, CA (MacNeal- 
Schwendler Corporation) Con¬ 
tact: MacNeal-Schwendler, 815 
Colorado Blvd., Los Angeles, CA 
90041; 213/258-9111 

March 28-31 

World Congress on Computing 
Chicago, IL (Interface Group) 
Contact: The Interface Group, 
Inc., 300 First Avenue, Needham, 
MA 02194; 617/449-6600 

March 29-31 

Conference on Optical Storage 
of Documents and Images 
Washington, DC (Rothchild Con¬ 
sultants) Contact: Rothchild 
Consultants, 256 Laguna Honda 
Blvd., San Francisco, CA 94116- 
1496; 415/681-3700 


APRIL 

April 11-13 
Computer Networking 
Symposium 

Arlington, VA (ieee-cs) Contact: 
George K. Chang, 6 Corporation 
Place, Piscatawav, NJ 08854; 
201/699-3879 

April 11-15 

International Conference on 
Software Engineering 
Raffles City, Singapore (ieee-cs, 
ncb, and acm) Contact: Tan Chin 
Nam, 71 Science Park, Singapore 
0511; 65/772-0200 

April 11-15 
COMPEURO ’88 
Brussels, Belgium (ieee-cs) Con¬ 
tact. Jacques Tiberghien, vrije 
Universiteit Brussels, Pleinlaan 2, 
1050 Brussels, Belgium; 
32-2-641-29-05 

April 25-28 

International Conference on 
Expert Database Systems 
Tysons Corner, VA (George 
Mason University) Contact: 

Edgar H. Sibley, George Mason 
University, ICSE Department, 
4400 University Drive, Fairfax, 

VA 22030; 703/323-2779 Hiam«l 
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Last year, Advanced Logic Research introduced 
the first 80386 systems. Now we’re introducing 
the ALR 386/2™ the second generation. 






Until now, if you wanted 
three times the speed of an AT™ 
you paid about three times the 
price of an AT. Now Advanced 
Logic Research announces 
second-generation 386 systems— 
designed to do to the pricey 
barrier what our, 
first generation 
did to the per¬ 
formance barrier. 

Annihilate it. 

Starting at $1990, ALR’s totally 
new 386/2 systems couple the 
power of 32-bit processing with 
true 32-bit memory. Even the 
system and graphics BIOS are 
implemented in a 32-bit architec¬ 
ture. That simply means your 

applications will run 
faster on a 386/2 
than any other 
available computer. 

^- And ALR 386/2 

systems let you use all the 
peripherals, graphics, enhance¬ 
ments and applications 
developed for the most widely 
adopted computer operating 
environment in history. 

Which makes you wonder 
why others want thousands 
more for less flexible, first- 
generation 386 systems. 


a full 17-sector hard disk track, 
settling for sector by sector 
buffering. Our way makes the 
fastest even faster where it 
counts—in the real world. 

And with up to 2 MB of RAM 
on the motherboard, you 
get flexibility with your 
power. 


BIOS 


Picture this. 

Naturally the raw speed of 
80386 means the 386/2 series 
jm _make great 

■ EGA graphic 

stations for 
CAD/CAM. 

EGA™ or GA 786™ graphics 
from ALR and a variety of 
sources and get the most 
advanced resolutions available. 

The 386/2 series makes 
the best use of floor or 
desk space. 


How to run circles around 
the competition. 

Sure, Compaq and IBM use 
the fastest available hard 
disks and controllers 
with 1:1 interleaving, 

H Advanced Logic 
Research 

Compaq 

HU IBM 

just like Advanced Logic 
Research. But they don’t buffer 


You can even run up to nine 
applications at once. Without 
memory limitations. Because all 
enhanced ALR systems include 
the bestselling multitasking 
software Desqview™ as 
well as QEMM™ an EMS 
management utility. 


Speed to bum. Without having 
money to burn. 

Read the reviews and compare 
the 386/2 to the others. Then 
compare more. If you find more 
power, flexibility and quality 
somewhere else, buy somewhere 
else. You won’t find a more 
competitive price anywhere else. 

7000 
6000 
5000 
4000 
3000 
2000 
1000 

The ALR 386/2 Model 40 with EGA 
adapter is similar to the IBM Model 
80-041 and Compaq Deskpro 386 
Model 40 with EGA adapter Except 
for a lower price and twice their 
standard RAM. 

Advanced Logic Research. 
Faster, first. 

Advanced Logic Research 
got its start designing high- 
performance microcomputers 
for customers that demanded 
more power than they could get 
off the shelf. We designed one 
of the first IBM PC-compatibles. 
Developed the enhanced 
performance AT-compatible PC 
Magazine called .. the most 
judicious choice...” And 
introduced the first 386 system, 
which PC Tech Journal said 
“... brings up-to-date technology 
to affordable 386 systems!’ 

Our complete line of perfor¬ 
mance XT and AT-compatible 
systems offers the advanced 
technology of one of the 
world’s most experienced PC 
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design teams. And the cost- ' 
effective quality of Singapore- 
based manufacturing. So you 
simply get more computing 
power for less money. From a 
growing international net¬ 
work of ALR dealers chosen 
for their ability to deliver full- 
service and support. 

Call Advanced Logic Research 
today for the name of your local 
ALR dealer. And discover the 
price of power isn’t as high as it 
used to be. 


Performance Specifications 
386/2 Model 10 $1990 


• ALR-designed system 
board 

• 16 MHz 80386 processor 

• 10 MHz 80287 support 

• 2 MB 32-bit RAM 

• 40 MB, 30 ms, or less, 
access time hard disk 
drive 


EMS and multitasking 
software 

1.2 MB floppy disk drive 
Serial and parallel ports 
Desktop or floormount 
8 expansion slots 
101 - key keyboard 


386/2 Model 130 $7299 


• ALR-designed system • EMS and multitasking 

board • software 

• 16 MHz 80386 processor *1.2 MB floppy disk drive 

• 10 MHz 80287 support • Serial and parallel ports 

• 2 MB 32-bit RAM • 8 expansion slots 

• 130 MB, 30 ms, or faster, • 101 -key keyboard 
access time hard disk 


drive 

Enhancements 


• ALR-designed system 
board 

• 16 MHz 80386 processor 

• 10 MHz 80287 support 

• 1 MB 32-bit RAM, 
expandable to 2 MB on 
system board 


» 1.2 MB floppy disk drive 
► Serial and parallel ports 
* 8 expansion slots 
1 101-key keyboard 


$3990 


386/2 Model 40 


386/2 Model 80 


$4690 

• EMS and multitasking 
software 

• 1.2 MB floppy disk drive 

• Serial and parallel ports 

• Desktop or floormount 

• 8 expansion slots 

• 101 -key keyboard 


• ALR-designed system 
board 

• 16 MHz 80386 processor 

• 10 MHz 80287 support 

• 2 MB 32-bit RAM 

• 70 MB, 30 ms, or faster, 
access time hard disk 
drive 


, , . Monitor not included 

A complete range of enhancements, including 4 MB 

32-bit RAM and multifunction products as well as 
additional I/O options are available. 640 x 480 pixel 
AV EGA with 16 colors and GA 786 graphics adapters 
available third quarter. 



Advanced Logic Research, Inc. 

10 Chrysler, Irvine, CA 92718 (714) 381-6770 
FAX: (714) 581-9240 TELEX: 5106014525, 

Answer back Advanced Logic 

From Asia or Europe call ALR/Wearnes Technology 

Phone: (65) 2592521 TELEX: RS38113WRNTEC 


Circle No. 116 for Re-seller, No. 121 for End-user. 

Specifications, configurations and prices subject to change without notice. Copyright 1987 Advanced Logic Research. AH rights reserved. 

386/2 and GA 786 are trademarks of Advanced Logic Research, Inc. AT a trademark of International Business Machines Corp. Desqview a trademark of Quarterdeck Office Systems. 

Phoenix a trademark of Phoenix Technology, Ltd. 




























■ Announcing 
I 80386 power 

■ with 1 MB 

of 32-bit 

RAM for 
less than 
$ 2 , 000 . 


























IBM 


Whatever dialect of IBM you need to speak, 
CROSSTALK® Mk. 4 makes the connection. 


Now, one program does the job that used to require several. 
CROSSTALK® Mk. 4 allows high-speed direct communications 
between PCs and minicomputers, or (with an IRMA™ board) 
between your PC and an IBM Mainframe, or (with Smart Alec™) 
between your PC and IBM System 3x’s. If you like, CROSSTALK 
can support all of these sessions (and others) simultaneously, 
and display each session in its own window. 

CROSSTALK Mk. 4 emulates all the terminals you’re likely 
to find useful. That includes IBM 3101 (page and character 
modes), IBM 525x, IBM 529x, IBM 327x, as well as many 
popular async terminals like the DEC VT100 and VT220 
series. CROSSTALK Mk. 4 includes the powerful CASL™ 
programming language, which allows you to automate 
communications applications quickly and easily. 

So if you’re used to thinking of CROSSTALK just to 
use with a modem, you’re missing some important 
connections. Ask your dealer for details, or write: 

cfco® Digital Communications Associates, Inc. 

1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
1-800-241-6393 

CRCXCTALK ’ 

COMMUNICATIONS 

ViC/ 


CROSSTALK and DCA are registered trademarks of Digital Communications 
Associates, Inc. IRMA, Smart Alec and CASL are trademarks of Digital Communi¬ 
cations Associates, Inc. IBM is a registered trademark of International Business 
Machines Corp. DEC is a registered trademark of Digital Equipment Corp. 

CIRCLE NO. 167 ON READER SERVICE CARD 






